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“LAB-AID” EXPEDITERS 


— they speed-up laboratory chores 


téchnicon paraffin knife 


makes work with paraffin-embedded fissues quick 
and easy. Great for cutting large blocks into small 
ones; for mounting blocks on a microtome object 
disc; for squaring up blocks; for separating ribbons 
in a water bath . . . Hollow stainless steel handle 
doesn't heat up — easy to keep knife at the right 
temperature. When not in use lay knife in saddle 
190 Vee AC OC rest —Blade UP indicates knife hot; Blade DOWN, 
25 Watts knife cold. 


Patent 
pending 


~ téchnicon microslide dryer 


delivers slides ready for staining in 7 minutes! Just 
drop slides, in an Autotechnicon Slide Carrier, into the 
hatch, flip the switch and close the cover. A steady 
current of warm, filtered air blowing over the slides 
carries away all moisture, leaving them bone-dry and 
dust-free. The filter is replaceable. There's no distor- 
tion, either — the warm clean air is well below the 
melting point of paraffin. 


léchnicon water bath 


insures smooth, even spreading of your tissue ribbons. 
The water temperature is just right — never too hot or 
too cold, thermostatically held at any set temperature 
ad from 20° to 60°C. There's no melting paraffin to dis- 
tort tissues — no folds or wrinkles, no bubbles due to 
frequent water change. Temperature stays constant, 
day-in, day-out. And it's easy to see your sections 


"a against the dull finished black interior of the bath. 


Size: 10%” Diam; 3%” High 
Sturdy; durable; water and 
xylolproof finish. 
110 Volts AC - DC 


THE TECHNICON COMPANY 
215 East 149th Street, New York 51, N. Y. 


Send me literature and prices on 


| Technicon Paraffin Knife 
(CD Technicon Microslide Dryer 
) Technicon Constant Temperature Water Bath 


Name 


City, Zone, State. 
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FIRST TRANSISTORS were of this point 
contact type (picture about twice life 
size). Current is amplified as it flows 
between wires through a wafer of 
germanium metal. These transistors 
are now being made at the Allentown 
plant of Western Electric, manufac- 
turing unit of the Bell System. They 
will be used in a new selector which 
finds the best routes for calls in Long 
Distance dialing. 


ASSEMBLY PROBLEMS, such as fixing 
hair-thin wires to barely visible ger- 
manium wafers, are solved by new 
tools and mechanized techniques. 
Finished transistors withstand great 
vibration and shock. Engineers see 
many opportunities for these rugged 
devices in national defense. 


NEW JUNCTION TRANSISTORS, still ex- 
perimental, also use germanium but 
have no point contacts. Current is am- 
plified as it flows through germanium 
“sandwich”—an electron-poor layer of 
the metal between two electron-rich 
ends. This new transistor runs on as 
little as one-millionth of the power 
of small vacuum tubes. 


MOIST PAPER AND COIN generate 
enough current to drive audio oscilla- 
tor using junction transistors. Half 
as big as a penny matchbox, an experi- 
mental two-stage transistor amplifier 
does the work of miniature-tube 
amplifiers ten times larger. 


MUCH HAD TO BE LEARNED, especially 
about the surface of germanium and 
the effect of one part in a million of 
alloying materials. Transistors promise 
many uses—as amplifiers, oscillators, 
modulators . . . for Local and Long 
Distance switching . . . to count elec- 
trical pulses. 


tiny amplifying device first 
announced by Bell Telephone 
Laboratories in 1948 is 
about to appear as a versatile 
element in telephony. 


Each step in the work on 

the transistor . . . from original 
theory to initial production 
technique . . . has been carried 
on within the Laboratories. 
Thus, Bell scientists 
demonstrate again how their 
skills in many fields, from 
theoretical physics to 
production engineering, help 
improve telephone service. 


BELL TELEPHONE LABORATORIES 


Improving telephone service for America provides 
careers for creative men in scientific and technical fields. 


= 


THE TRANSISTOR 
A picture report of progress 


What GENERAL ELECTRIC People Are Saying 


I. J. KAAR 
Electronics Division 


Semi-Conpuctors: The electronics industry 
has, since its early days, been completely 
dependent upon the device which gave it life 
—the vacuum tube. The key of all electronics 
has been and is still the ability to control a 
greater power by a smaller power—a greater 
power in the form of an electric current flowing 
through a vacuum, by a much smaller power 
applied to control elements inside the vacuum. 

Now, with justifiable confidence, 1 say that 
on the horizon are potential successors to vacu- 
um tubes—devices with many advantages over 
vacuum tubes and but few disadvantages. 
These fantastic devices are called “diodes” 
and “transistors” and are made of Germanium. 
They are smaller, lighter, and potentially 
cheaper than their tube counterparts. They 
require no hot filament or hot cathode, hence 
require much less power to operate and, as far 
as we now know, have an indefinitely long life. 

The properties of Germanium that make it 
valuable arise from the fact that it is a semi- 
conductor—midway in its electrical properties 
between such metals as copper pal gms in- 
sulators as glass. More importantly, its ability 
to conduct electricity depends strongly on the 
amount and nature of its impurities. When one 
type of impurity is present in a layer of 
Germanium and another type in an adjacent 
layer of Germanium, current will only flow 
easily in one direction between the layers. This 
is useful in changing alternating current into 
direct current, so by analogy to the vacuum 
tube having similar properties, such a two- 
layer device is called a “diode.” It has been 
found within the past several years that when 
three layers of Germanium are used, the outer 
ones containing one type of impurity and the 
inner one another type of impurity, the two 
boundaries between the outer layers and the 
inner layer roughly correspond to the input 
and output circuits of a vacuum tube. That is, 
a small amount of control power applied to one 
boundary can influence greatly the flow of 
current across the other boundary and hence 
amplification can be achieved. Such a device 
is called a “transistor.” It has already been 
demonstrated that for almost every function a 
vacuum tube can fulfill there is a counterpart 
achievable by a “transistor.” 


Diodes have been made in small sizes by the 
millions for several years now. 

In one direction our scientists are seeking to 
make high-power or large “transistors”; in an- 
other direction they have already made them 
smaller than the head of a match. Several 
thousands of the small ones could be operated 
on the power required by one vacuum tube such 
as is used in your radio or TY set. 

It is not difficult to extrapolate from here 
some of the implications for the future. A really 
personal radio of hearing aid size running in- 
definitely on one set of batteries is within sight. 
The giant digital computers or magic brains. 
which at present use several thousand vacuum 
tubes and occupy a large room, can con- 
ceivably become small enough, and incidentally 
reliable enough, to apply to every-day business 
and industrial problems as we now apply comp- 
tometers. In military electronics the simplicity 
and ruggedness of the transistor as well as its 
small size and low-power drain will have a direct 
effect on all equipment, particularly that which 
is airborne. In the telephone business it will 
become entirely practical to build amplifiers for 
use on cables at the bottom of the sea. 

But what will happen to tubes? Will they 
re ary or become a ghost industry? Some 
kinds of tubes certainly will not, unless as yet 
undiscovered methods of using “transistors” 
are found. At present the frequency obtainable 
with “transistors” is definitely limited. This 
limit is high enough, however, so that most of 
the tubes used in radio and television are at 
least conceivably replaceable. 

Lest you infer from what I have said that the 
tube industry, as such, is doomed, let me hasten 
to say that a prodigious amount of work 
remains to be done in the transistor field— 
work which is mainly research— before we 
can be certain that we can manufacture them 
with the same facility or in the same quantities 
that we now make vacuuin tubes. 


New York Society of Security Analysts, 
New York City 
June 2, 1952 


You can pul your confidence in 
GENERAL @@ ELECTRIC 
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Survey of Physiological 
Science 


HE American Physiological Society indicated its 
‘Fae in constructive planning by sponsoring 
two committee studies in 1945 and 1946. The reports 
showed the need and opportunity for a serious exam- 
ination of the status and trends of physiological 
science. This year seemed propitious, and, with ap- 
proval of the council, Ralph W. Gerard, chairman of 
one of the earlier committees and now president of 
the society, approached the National Science Founda- 
tion last fall for support. The foundation is concerned 
with like problems for all of science, and it responded 
enthusiastically. On April 4 Alan T. Waterman, di- 
rector of the foundation, reported on this page: 


At the present time we are discussing with a leading 
society a plan, proposed by the society itself, to review 
the present and potential research activities in its field, 
to survey its trained manpower resources, and to study 
the relationship of this field to science and education in 
general. 


The foundation has subsequently announced the 
award of a contract to the American Physiological 
Society for a two-year study of the history, status, 
and role of physiology in the United States (Scrence, 
115, 566 [1951]). 

Founded in 1887 “to promote the advance of physi- 
ology,” the American Physiological Society now rep- 
resents 1310 professional physiologists from univer- 
sities, industry, government laboratories, institutes, 
and foundations. Physiologists are interested broadly 
in functional processes of living organisms, and for 
this segment of science the society and the National 
Science Foundation are alike concerned with four 
main problems: 

1) National and other policy for promoting research 
and education in physiology ; 

2) The impact of physiological science upon the na- 
tional welfare, via medicine and related professions, agri- 


culture and animal husbandry, industry, government, 
foundations, and universities ; 


Gladys M. Keener 


Executive Editor 
AAAS EDITORIAL BOARD 
(Terms expire June 30, 1952) 
Howard A. Meyerhoff, Chairman 
William R. Amberson Karl Lark-Horovitz 
Bentley Glass 
Walter J. Nickerson 


Lorin |. Mullins 


F. A. Moulton, Advertising Representative 


3) Existing and projected resources (finances, instal- 
lations, materials, persons) and programs of research 
and teaching in physiology by educational institutions, 
industry, and government ; 

4) The present status, past development, and projected 
trends of research content and practice and of teaching 
emphasis. 


The Survey of Physiological Science is the first 
stocktaking endeavor to be supported by the National 
Science Foundation, and it is hoped that it will be 
a prototype from which similar efforts in other fields 
of science may benefit. 

The central committee created to direct the two- 
year survey is under the chairmanship of Ralph W. 
Gerard, professor of physiology, University of Chi- 
cago. Deputy chairman is Wallace 0. Fenn, professor 
of physiology, University of Rochester. 

Ex officio members are Eugene M. Landis, presi- 
dent-elect of the society, and Milton O. Lee, executive 
secretary and managing editor. Orr E. Reynolds, on 
leave from the Office of Naval Research, where he is 
director of the Biological Sciences Division, is serv- 
ing as executive director for the initial phase of the 
survey. 

The suecess of such an investigation will depend 
upon the choice and range of problems studied, the 
methods of approach, and the critical and incisive 
evaluation of the findings. The collaboration of many 
individual scientists and societies having physiological 
interests will be sought. Especially helpful, however, 
is the sound background that advice from interested 
scientists ean provide. Suggestions relative to physio- 
logical research, education, and administration; means 
of inquiry and serutiny; and sourees of collected in- 
formation are solicited. The committee and staff will 
be grateful for all such suggestions, which may be 
addressed to: 

Survey of Physiological Science 
American Physiological Society 
2101 Constitution Ave. 
Washington 25, D. C. 
W. Gerarp 
Orr E. ReYNowps 
The American Physiological Society 


SCIENCE, founded in 1880, is published each Friday by the American As- 
sociation for the Advancement of Science at the Business Press, 10 McGovern 
Ave., Lancaster, Pa. Entered as second-class matter at the Post Office at 
Lancaster, Pa., January 13, 1948, under the Act of March 3, 1879. Accept- 
ance for mailing at the special rate postage provided for in the Act of February 
28, 1925, embodied in Paragraph (d-2) Section 34.40 P. L. & R. of 1948. 

All correspondence should be sent to SCIENCE, 1515 Massachusetts Ave., 
N.W., Washington 5, D. C. The AAAS assumes no responsibility for the safety 
of manuscripts or for the opinions expressed by contributors. Four weeks’ notice 
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is required for change of address, and an address stencil label from a recent 
issue must be furnished. Claims for a missing number will be allowed only if 
received within 60 days from date of issue 

Annual subscriptions, $7.50; single copies, $.25; foreign postage, outside the 
Pan-American Union, $1.00; Canadian postage, $.50. Special rates to members 
of the AAAS. 

The AAAS also publishes THE SCIENTIFIC MONTHLY. Subscription and ad- 
vertising rates on request. 

Cable address: anvANCESCI. 
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RESEARCH 
BIOCHEMICALS 


For 


INVESTIGATIONAL USE 
AMINO ACIDS 


A complete selection of more than 90 
amino acids of maximum purity including: 


DL ALPHA ALANINE 

BETA ALANINE 

L ALANINE 

DL ALPHA AMINO-n-BUTYRIC ACID 
L ARGININE (HCl, Free 
ASPARAGINE (L, DL, D 
ACID (L, DL. D) 
BETAINE 

DL C ITRULLINE 

CREATINE 

CREATININE 

CYSTEINE a Free Base) 
CYSTINE (L, D 

DL DOPA 

DJENKOLIC ACID 

DL ETHIONINE 

GLUTAMIC ACID (L, DL, HCl) 
GLUTAMINE 

GLYCYL GLYCINE 
HISTIDINE (L, DL, 


METHIONINE » DL, D) 
METHIONINE SULFOXIDE 
DL NORLEUCINE 

DL NORVALINE 
ORNITHINE HCl (DL, L 
PHENYLALANINE (L, Dt, D) 
PROLINE (L, DL) 
SARCOSINE 

DL SERINE 

B PHENYL SERINE 
TAURINE 

THREONINE (L, DL, D) 
DL ALLO THREONINE 
TRYPTOPHANE (L, DL, D) 
TYROSINE (L, DL) 
VALINE (L, DL, D) 


ALSO—A SELECTION OF 20 PEPTIDES 


WRITE FOR 


CATALOGUE 


#8 975 


Listing over 600 
Research Biochemicals 


Mitritonal Biochemicals (poration 


CLEVELAND 


This “LUBRI-TACT”’ 
feature makes the 
JAGABI® a 


Better Rheostat 


The “Lubri-tact” 
consists of a graphited 
carbon lubricator which 
slides with the phosphor- 
bronze current-carrying brush. 
The resultant smooth action 
minimizes wear on the 
resistance winding . 
insures precise, positive 
adjustment and long life. 
Jagabi Rheostats have 
several other features 
that help make them 
rugged and dependable. 
They are fully described 
in an illustrated 


A 
LUBRICATED 

SLIDING 
CONTACT 


bulletin. Write for 

4 your copy of 
We stock Jagabi Rheostats in 8, 10, 16 and 20 J 
inch lengths and in 76 ratings from 30,000 BULLETIN 
ohms, .1 amperedown to .34 ohm, 25 amperes. SM 


We also make special types. 


JAMES G. BIDDLE co. 
Electrical & Scientific Instruments 
1316 ARCH STREET, PHILADELPHIA 7, PA. 


GLASS ABSORPTION 
CELLS 


Makers of Complete Electrophoresus Apparatus 


SCIENTIFIC APPARATUS 
Klett-Summerson Photoelectric Colorimetersp— 
Colorimeters — Nephelometers — Fluorimeters— 

io-Colorimeters — Comparators — Glass Stand- 
lett Reagents. 


Klett Manufacturing Co. 


179 East 87 Street, New York, New York 
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LABORATORY OVENS 

Several sizes in both forced-convection and 
gravity-convection types. For temperatures 
to 260° C. and constancies as close as +0.5°C. 


Bulletin 2159-K 


LABORATORY BATHS 
Refrigerated and non-refrigerated baths of 
various types for a wide range of operating 
temperatures and extremely close constancies. 


Catalog 48-K 


you GET /MPORTANT ExTRAS 
WHEN YOU BUY AMINCO 


Constant Temperature Equipment 


Aminco equipment. 


AMINCO engineers are old hands at making good products, 
better. That's why you find extra quality in every detail of 


Finest quolity moterials, experienced 


BACTERIOLOGICAL 
INCUBATORS 


Small-capacity and lorge -capacity bacterio- 
logical incubators covering a range of from 
0°C. to 60°C. Constancy as close as +0.15°C. 
Many important features. 


19199 


Bulletin 2159-K 


engineering, painstoking production and testing ore com-— 
bined to give you the most for your money in quality, per- 
formance and service life. Compare and you will agree that ~~ 
is no for Aminco's 30 of experience. 


SUB-ZERO TEST 
CABINETS 
Provide low-cost, accurate, and reliable re- 
frigeration for testing, conditioning, and 
storage operations. Temp. range, 
to +220°F. Dry-ice cooled. 
Bulletin 2133-K 
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Ask for literature of other constant temperature products including 
heaters, thermoregulators, stirrers, relays, etc 


AMERICAN INSTRUMENT CO., INC. SILVER SPRING, MD. 
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Adenosine Triphosphate (ATP); Amygdalin; Amylase; 
Animal Lecithin; Ascorbic Acid Oxidase; Bacitracin; 
BAL; Biotin, cryst.; Caffeic Acil; Carotene, cryst.; 
Catalase; Cellulase Chlorogenic Acid; Chorionic 
Gonadotropin; Circulatory Hormone; Colchicine; Cy- 
tidylic Acid; Cytochrome C; Dehydroascorbic Acid; 
Diacetonamine; Dihydroxyacetone; Dihydroxyphenyla- 
lanine (DOPA); Dipyridyl; Edestin; Emulsin; Ery- 
thritol; N-Ethylpiperidine; Fibroin; Folic Acid; 
Galacturonic Acid; Gentisic Acid; Girard Reagents P 
and T; Gliadin; Glucose Pentaacetate; Glucuronic 
Acid; Glyceraldehyde; Glyceric Acid; Heparin; Horde- 
nine; Hyaluronidase; Hydrindene; 2-Hydroxyadipalde- 
hyde; Humulen; Indan; Isoascorbic Acid; Isopropyl- 
arterenol; Kojic Acid; Kynurenic Acid; Lanthionine; 
Lipase; Lysozyme; Lyxose; Malononitrile; Maltase; 
Melezitose; Mesobilirubinogen; Muscle Adenylic Acid; 
Myanesin; p-Nitrophenylphosphate ; Nucleoprotein ; 
Orcinol; Pancreatin; Pantothenyl Alcohol; Penicil- 
linase; Peroxidase; Phenazine; Phenylpyruvic Acid; 
Phloridzin; Phosphorylase; Piperin; Porphyrindine; 
Protamines ; Protoporphyrin; Pyridoxal; Pyridoxamine ; 
Pyrocatechuic Acid; Pyruvic Aldehyde; Ribonuclease ; 
Saccharic Acid; Salmine; Serine Phosphoric Acid; 
Spermidine; Spermine; Thioacetic Acid; Thiocytosine; 
Thyroxine; Trigonelline; Triphenyltetrazolium Chloride; 
Tripyridyl; Trypsinogen; Tyrosinase; Tyrothricin; 
Urease; Uricase; Uridine; Vitellin; Xanthosine. 


Ask us for others! 


DELTA CHEMICAL WORKS 


23 West 60th St. New York 23,N.Y.— 


Telephone Plaza 7-6317 


THE SERVALL 
Angle Centrifuge 


[SUPERSPEED] 


Maximum speed 13,500 r.p.m. or R.C.F. 
23,000xG. Maximum capacity 8 x 50cc 


Accepted and acclaimed by scientists throughout 
the world for its durability, safety features, smooth 
performance and efficiency. Our years of experi- 
ence and our pioneering of the high speed angle 
centrifuges guarantee their continued superiority. 
Write for Booklet EO-61. 


One of 11 models for different volumes and speeds. 
Refrigerated for special purposes. 


fran imc. 


210 FIFTH AVENUE, NEW YORK 10, N. Y. 


>» GME-LARDY 
WARBURG 


IMMEDIATE DELIVERY 
$675 with Ni. plated copper tank 
and glassware clamps 


4 FRANKLIN AVE., — MADISON 5, WIS. 


G M a Heavy stainless steel tank $45 extra 


Drying Problem Solved 
by New Method 


New, Niagara “Controlled Humidity” Method pro- 
vides air at precise conditions of temperature and 
humidity aa permits accurate variations of such 
conditions at will, in the range of 34°F. to 140°F.; 
also below 32°. if required. 

This Method uses “Hygrol” liquid absorbent to re- 
move moisture from the air directly, saving the cost 
of refrigeration for dehumidification. Operation is 
completely and reliably automatic; the yin a is 
re-concentrated as fast as it is used. 

It is used successfully in drying processes, control 
of hygroscopic aati. preventing moisture dam- 
age to materials or instru- 
ments, providing con- 
trolled atmosphere for 
tests and experiments. 
Units capacity 
ranges from 1000 c. f. m. 
to 20,000 c. f. m. 

Write for Bulletin 
No. 112; address Niagara 
Blower Co., Dept. SW. 
405 Lexington Avenue, 
New York 17, N.Y. 
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HIGH 
VACUUM 
PUMP 


Here’s a precision 
engineered pump specifically 
designed for use wherever 
high-speed, high-vacuum 
is a requirement ... in 
plant, laboratory or research 
process. The new Hypervac-4 is an 
unusually quiet and compact two- 
stage unit with a free air displacement 
of 41 liters per minute and a pumping 
speed at 1 micron of 0.35 liters per 
second. It attains an ultimate vacuum of 0.1 
micron. The ratio of pumping speed at 
1 micron to pumping speed at atmospheric 
pressure approaches 51%. Embodied in this 
highly efficient pump are many of the 
important features which have been 
responsible for the widespread acceptance of 


the entire family of Hypervac vacuum pumps] 


Its small size, high capacity, low ultimate 
vacuum and quiet operation make the 
Hypervac-4 ideal for use with oil 
diffusion pumps. 


No. 92045-A Hypervac-4 
with motor, 115V., 60 cy. A.C. 


$19100 
CENTRAL SCIENTIFIC 


1700 IRVING PARK ROAD © CHICAGO 13, ILLINOIS 

CHICAGO NEWARK BOSTON WASHINGTON DETROIT SAN FRANCISCO Compeny 

SANTA CLARA LOS ANGELES TORONTO MONTREAL VANCOUVER OTTAWA Street 
Oly. 
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CENTRAL SCIENTIFIC COMPANY 
1708 Irving Park Rood, Chicago 13, Minets 


Please send me your circular No. 1209 containing 
full details about the new Cenco Hypervoc-4 


COMPANY 


| 
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DR. WALTER J. BRECKENRIDGE is Director 
of the Minnesota Museum of Natural History. 
He is equally distinguished as a scientist, 
artist and wild-life photographer; and widely 
known for his lectures on the Audubon Screen 
Tours. 


“For Accurate Identifications 
and Careful Observations, 
Good Binoculars are Indispensable” 


“A few ‘back to Nature’ enthusiasts still feel, as I did when a boy, that a bird watcher 
is cheating by using binoculars. In fact, not until many beginners have had an op- 
portunity to see all the unsuspected beauty of detail in the revealing close-up image 
of a Sparrow Hawk or a Wood Duck through a good binocular do they really become 
excitedly interested in further study of birds. And, of course, accurate identifications 
and careful observations of bird behavior make good binoculars indispensable, even 
to the expert ornithologist, if many valuable facts are not to be left in doubt.” 


WRITE FOR FREE CATALOG. 32 pages of 
useful information you should know before 
you buy any binocular. Tells bow to select 
a glass for your own use. Bausch & Lomb 
Optical Co., 624-26 St. Paul St., Rochester 2, 
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Integrated Enzyme Activity in Soluble 
Extracts of Heart Muscle 


D. E. Green 


Institute for Enzyme Research, University of Wisconsin, Madison 


HE CELLS OF PRACTICALLY ALL 

ANIMAL TISSUES contain a complex of 

enzymes, probably several hundred in num- 

ber, which are so interdigitated structurally 
and functionally that the complex can be treated as 
if it were a single entity. The structural unit of this 
complex of enzymes has been identified as the mito- 
chondrion (1-3), and the term “eyclophorase” has 
been applied to the functional or enzymatic activities 
exhibited by the constituent enzymes (4, 5). The eyclo- 
phorase-mitochondrial system catalyzes among other 
processes (a) the complete oxidation of members of 
the citric acid cycle, (b) the complete oxidation of 
fatty acids (6) and certain amino acids (7-9), (c) 
oxidative phosphorylation (10), and (d) various syn- 
thetic functions, such as the synthesis of hippuric 
acid (11) and citrulline (12). When mitochondria are 
prepared under proper conditions, they contain the 
full complement of enzymes and coenzymes necessary 
for bringing about each of the above-mentioned com- 
plicated series of reactions. One of the most fascina- 
ting problems of enzyme chemistry is that of eluci- 
dating the chemical organization that underlies the 
arrangement of the constituent mitochondrial enzymes, 
and recognizing the operational principles that under- 
lie the reactions catalyzed by the complex. 

Recently a nonmitochondrial system from pig heart 
has been reconstructed which catalyzes all the reac- 
tions characteristic of the organized complex (13). 
The heart system consists of three parts: a particulate 
nonmitochondrial fraction, a group of soluble en- 
zymes, and a group of nucleotide coenzymes. The ma- 
jor components of the coenzyme group are di- and 
triphosphopyridine nucleotides (DPN and TPN), co- 
enzyme A (CoA), and adenosinetriphosphate (ATP). 
The particulate fraction appears to supply mainly the 
enzymes necessary for interaction with molecular oxy- 
gen. When oxygen is replaced by some other suitable 
electron acceptor, many of the reactions carried out 
by the original heart system can now be duplicated 
with soluble enzymes in the presence of the necessary 
coenzymes. A measure of progress has been made in 
documenting the properties of some of these soluble 
enzymes. The rest of this article will be devoted to 
a consideration of some basic properties of the py- 
ruvie and a-ketoglutaric oxidases, acyl coenzyme A 
deacylase, DPN cytochrome reductase, and the group 
of enzymes that collectively implement oxidative 
phosphorylation and the activation of acetate, aceto- 
acetate, and fatty acids. Much of the complexity of 
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the mitochondrial unit is still mirrored in some of 
these soluble enzymes. 

Pyruvie and a-ketoglutaric oxidases. Chronologi- 
eally the discovery of the method for solubilizing the 
pyruvie oxidase by Jagannathan preceded all other 
studies referred to here. He found that the oxidase 
could be extracted by multiple freezing and thawing 
of the particulate fraction (microsomal) of pigeon 
breast muscle. The systematic exploration and isola- 
tion of this oxidase was undertaken by Jagannathan 
and Schweet (14). They have obtained the oxidase 
of pigeon breast muscle in homogenous form, as 
shown by Schweet et al. (15) in electrophoresis and 
ultracentrifuge studies. It has a molecular weight of 
about 4 million. The oxidase catalyzes (a) the oxi- 
dation of pyruvate to acetate and carbon dioxide; 
(b) the dismutation of diacetyl to acetoin, acetate, 
and carbon dioxide; and (c) the anaerobic conversion 
of pyruvate to acetoin and carbon dioxide. As iso- 
lated, the oxidase requires only the addition of ¢o- 
carboxylase for activity, although in some prepara- 
tions a partial requirement for magnesium ions is 
also demonstrable. The addition of no other coenzyme 
is needed for the oxidation of pyruvate to acetate 
when ferricyanide or methylene blue is used as an 
electron acceptor. 

Subsequently Sanadi and Littlefield (16) isolated 
the a-ketoglutarie oxidase of pig heart muscle in 
homogenous form. The enzyme was also extracted 
from the particulate fraction by alternate freezing 
and thawing. The molecular weight of the oxidase is 
in the same range as that of the pyruvic oxidase of 
pigeon breast muscle—i.e., about 2 million. Two ecata- 
lytie activities accompany the oxidase at all stages of 
purity: the oxidation of a-ketoglutarate to succinate 
and the anaerobic decarboxylation of a-ketoglutarate 
to succinsemialdehyde. No additional components are 
needed for the réaction of the a-ketoglutarie system 
with ferricyanide or indophenol. 

Jagannathan and Schweet (14) have been able to 
link the soluble pyruvie oxidase system of pigeon 
breast muscle with the sulfanilamide acetylation sys- 
tem of Lipmann (17) through CoA as the intermedi- 
ary coenzyme. Under these. conditions the net reac- 
tion is the oxidative acetylation of sulfanilamide by 
pyruvate. A similar link was effected by Sanadi and 
Littlefield between the a-ketoglutaric oxidase and the 
Lipmann acylation system, leading to the oxidative 
succinylation of sulfanilamide by a-ketoglutarate 
through CoA as the linking coenzyme (18), Other 
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acyl acceptor systems can be used in place of the Lip- 
mann sulfanilamide acylase. Thus, Gergely and Hele 
(19) and Korkes et al. (20) linked pyruvic oxidase 
with the Stadtmann transacetylase (21) system of 
Cl. Kluyverii and accomplished the oxidative acetyla- 
tion of inorganic phosphate by pyruvate. These ob- 
servations point to the following formal sequence of 
reactions : 
— 2e 

(1) Pyruvate ——————> 

oxidase + CoA 
7 acetyl sulfanilamide 
acetyl CoA 


N acetyl phosphate 
—2e 
(2) a-Ketoglutarate ————_———> 
oxidase + CoA 
succinyl! CoA ——> succinylsulfanilamide 

The fact that indophenol and ferricyanide can be 
used as electron acceptors in the assay systems for 
pyruvic and a-ketoglutaric oxidases, and that with 
these acceptors no additional cofactors are needed for 
maximal activity other than cocarboxylase and mag- 
nesium ions, has led to a good deal of confusion 
which has not yet been entirely cleared up. These two 
oxidases are also capable of interacting with DPN, 
and for this interaction CoA is an essential require- 
ment, as was shown by the Ochoa group (20) and in 
our own laboratory (13). Sanadi and Littlefield (22) 
have now clarified the nexus between DPN reduction 
and CoA requirement. They have shown that, when 
CoA is added to the a-ketoglutaric oxidase system, 
as much DPN is reduced as CoA disappears. This 
would suggest the following formal reaction sequence: 
(3) a-Ketoglutarate + CoA + DPN* 

succinyl CoA + DPNH + CO, + H* 
Succinyl CoA has been identified by various diag- 
nostic reactions (hydroxamic reaction, absence of mer- 
eaptan reaction, direct succinylation of sulfanilamide) 
and isolated from the reaction mixture in a relatively 
pure state. This represents the first unequivocal dem- 
onstration and isolation of an acyl coenzyme A com- 
pound formed as an intermediate in the oxidation of a 
keto acid. Such evidence could be interpreted to mean 
that both DPN and CoA are the prosthetic groups of 
a-ketoglutaric oxidase—the former acting as electron 
acceptor and the latter as succinyl acceptor. 

When highly purified pyruvic oxidase free of lactic 
dehydrogenase is tested under the above conditions, a 
similar relation has been found between DPN re- 
duction and CoA concentration; as expressed by the 
following reaction sequence (22) : 

(4) Pyruvate + CoA + DPN* —> 
acetyl CoA + DPNH + CO, + H+ 

Both the a-ketoglutarie and pyruvic oxidases re- 
quire at least four prosthetic groups to catalyze the 
oxidative decarboxylation of their substrates: (1) di- 
phosphothiamine, (2) magnesium ions,? (3) pyridine 
nucleotide, and (4) coenzyme A. The first and second 


2The requirement of the a-ketoglutaric oxidase for mag- 
nesium ions is as yet inconclusive, 


are concerned with the decarboxylation of pyruvate 
or a-ketoglutarate to an intermediate at the aldehyde 
level. The third is concerned with the electron transfer 
by which the aldehyde intermediate is oxidized to the 
acyl CoA derivative, and the fourth is concerned with 
acyl transfer. Each of these components appears to be 
highly specific for its particular function. Diphospho- 
thiamine is found bound to the respective enzymes, 
whereas DPN and CoA are usually completely dis- 
sociated. 

Recent studies by Gunsalus on the pyruvic oxidase 
systems of various bacteria have led to the discovery 
that the growth factor “protogen” is an essential con- 
stituent of these systems (23). The active principle 
has now been isolated by Reed et al. (24) in erystal- 
line form and renamed a-lipoic acid. Considerable 
amounts of this factor have been found to be present 
in homogenous preparations of both the pyruvic and 
a-ketoglutaric oxidases of animal tissues. Thus a fifth 
prosthetic group, with function as yet unknown, has 
also to be brought into the complete picture for the 
pyruvic and a-ketoglutarie oxidases. 

How can one explain the interaction of the a-keto- 
glutaric and pyruvic oxidases with indophenol or ferri- 
cyanide in absence of both CoA and DPN? There is 
the possibility that these oxidases contain in bound 
form a sufficient amount of both DPN and CoA to 
permit interaction at maximal velocity with ferri- 
eyanide or indophenol. However, analyses of the 
purified a-ketoglutarie or pyruvic oxidases have failed 
to disclose significant amounts either of DPN or CoA. 

The isolation of the pyruvic oxidase in homogenous 
form has made possible the solution of two problems 
that have been shelved for some years. It has been 
known that animal tissues contain enzymes that cata- 
lyze the formation of one molecule of acetoin from 
two molecules of pyruvate (25), and the dismutation 
of diacetyl to acetoin, acetate, and CO, (26). Both 
these enzymatic activities have been found to be asso- 
ciated with the pyruvic oxidase of pigeon breast 
muscle from the first crude extracts to the stage of 
homogeneity. The mechanism of acetoin formation 
would appear to be as follows: 


(5) Pyruvate + enzyme ——> aldehyde — enzyme + CO, 
(6) 2 Aldehyde — enzyme ——> acetoin + 2 enzyme 


According to Schweet (27), the dismutation of di- 
acetyl may be formulated as follows: diacetyl is 
cleaved at the carbon—carbon bond 


cout _ l CH,) in the same way as pyruvate 


cout — COOH). 


That is to say, diacetyl is acted upon as if it were a 
substituted pyruvic acid. The cleavage of pyruvate 
yields an aldehyde enzyme product and CO,. The 
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cleavage of diacetyl yields an aldehyde enzyme prod- 
uct and acetate. The former can undergo condensa- 
tion to form acetoin, whereas the latter ean be hydro- 
lyzed to acetic acid. In line with this hypothesis is 
the observation that in the presence of ferricyanide, 
diacetyl is converted almost quantitatively to acetate, 
since the aldehyde enzyme product can be further oxi- 
dized to acetate. Thus the dismutation of diacetyl 
takes place only in the absence of an added electron 
acceptor. 

Acyl coenzyme A deacylase. The purified a-keto- 
glutaric oxidase in the presence of substrate does not 
interact with DPN. Addition of a catalytic amount of 
CoA leads to no more reduction of DPN than is 
stoichiometric with the CoA added. Gergely, Hele, 
and Ramakrishnan (28) have found that when an 
extract of pig heart is added to the a-ketoglutaric 
oxidase system in the presence of catalytic amounts 
of CoA, DPN is rapidly and completely reduced. This 
extract contains an enzyme that has now been brought 
to a stage of high purity, and that has been shown 
to catalyze the following reaction: 


(7) Suecinyl CoA + H,O'——> succinate + CoA 


The enzyme thus has the character of an acyl CoA 
deacylase. Although the enzyme has been invaluable 
to the enzyme chemist in that it has facilitated the 
study of the interaction of the a-ketoglutaric oxidase 
with DPN, there is difficulty in understanding the 
physiological function of an enzyme that, in effect, 
nullifies the conservation of oxidative energy. De- 
acylase stands in the same relation to acyl CoA as 
ATP-ase does to ATP. 

The presence of a second acyl coenzyme A deacylase 
specific for acetyl coenzyme A has also been demon- 
strated in crude extracts of pig heart (29). This 
enzyme catalyzes the reaction 


(8) Acetyl CoA +H,0 +—— acetate + CoA 


There are indications of the presence in heart extract 
of a deacylase that is active on acetoacetyl and b-keto- 
eaproyl CoA (30). 

Oxidative phosphorylation. The purified a-ketoglu- 
taric oxidase does not require inorganic phosphate, 
nor is the oxidation of a-ketoglutarate by suitable 
electron acceptors accompanied by the esterification 
of inorganic phosphate. However, when a soluble ex- 
tract of pig heart muscle is added to the purified 
oxidase, the oxidation of a-ketoglutarate can now be 
coupled to esterification of inorganic phosphate (31, 
13). The evidence is consistent with the following 
postulated reaction sequence: 

hosphorylatin 
(9) Suecinyl CoA + inorganic phosphate 4 
enzyme 
succinate + phosphoryl CoA 
transphosphorylase 


(10) Phosphoryl CeA + ADP = 
CoA + ATP 


hexokinase 
(11) ATP +.glueose 
ADP + glucose-6-phosphate 
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The link with inorganie phosphate is brought about 
by an enzyme that catalyzes the replacement of a 
succinyl by a phosphoryl group. Assuming the fune- 
tional group of CoA to be SH (Lynen), then the 


—C—S of succinyl CoA is replaced by the —P—S 
|| OH 

of phosphoryl CoA. The high energy bond is con- 
served during the replacement reaction, as represented 
in the following formal equation, in which the Lip- 
mann symbol ~ denotes a high energy bond: 

(12) Suecinyl ~ CoA + inorganic phosphate 
phosphoryl ~ CoA + succinate. 

The successful reconstruction of oxidative phos- 
phorylation requires the separation of the phosphory- 
lating enzyme from acyl coenzyme A deacylase. The 
latter decomposes succinyl CoA before the replace- 
ment reaction can take place and thus makes im- 
possible the esterification of inorganic phosphate. 

Kaufman, in Ochoa’s laboratory (31), has attempted 
to reverse the above reaction sequence by starting with 
suceinate and ATP in the presence of both the phos- 
phorylating and transphosphorylating enzymes sup- 
plemented with CoA. The net reaction should be a 
CoA-dependent dephosphorylation of ATP to ADP 
and inorganic phosphate. Although this dephosphory- 
lation does indeed proceed, the mechanism appears 
not to involve the reversal of Reactions (9) and (10). 

The systematic purification and isolation of the 
enzymes involved in oxidative phosphorylation are 
being carried on in our laboratory by Sanadi and 
Littlefield (32). The application of low temperature 
alcohol fractionation has proved very useful as a 
means of separating them from acyl coenzyme A 
deacylase. 

The system whose reaction sequence is represented 
in Equations (9) to (11) bears close analogies to 
its counterpart in the mitochondrial system. The oxi- 
dation process will come to a halt unless inorganic 
phosphate is present, since the deacylation of the 
oxidase is dependent upon replacement of the acyl 
group by inorganic phosphate. Furthermore, the oxi- 
dation leads to the formation of ATP, thus in effect 
converting oxidative energy into phosphate bond 
energy. 

In the mitochondrial system, the oxidation of each 
member of the citric acid cycle, the oxidation of 
B-hydroxybutyrate and glutamate and the interaction 
of DPNH with flavin, and of reduced flavin with eyto- 
chrome are all linked with phosphate esterification. 
Much remains to be done on these different facets 
of the problem of oxidative phosphorylation. How- 
ever, the experimental door is now slightly ajar and 
appears not too resistant to being opened further. 

Activation of acetate. A soluble enzyme has been 
prepared from extracts of pig heart muscle in purified 
form which, in the presence of CoA and magnesium 
ions, catalyzes the following reaction (30) : 
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CoA 
(13) Acetate + ATP + hydroxylamine = 


g 
acethydroxamic acid + inorganic pyrophosphate + AMP 


This over-all process presumably is brought about by 
three consecutive reactions : 
(14) ATP +CoA ——> AMP + pyrophosphoryl CoA 
(15) Pyrophosphoryl CoA + acetate —> 

acetyl CoA + inorganic pyrophosphate 
(16) Acetyl CoA + hydroxylamine ——~> 

acethydroxamic acid + CoA 

The enzyme that catalyzes Reaction (15) is active 
toward propionate but not butyrate. Sodium but not 
potassium ions inhibit the activity of this enzyme. 

Inspection of Equations (14) and (15) discloses 
that the activation of acetate is not the reverse of 
oxidative phosphorylation accompanying the oxida- 
tion of pyruvate: 

(17) Pyruvate + CoA + DPN —> 
acetyl CoA + DPNH + CO, + Ht 
(18) Acetyl CoA + inorganic phosphate 
phosphoryl CoA + acetate 
(19) Phosphoryl CoA + ADP ——> CoA + ATP. 

Acetyl CoA can be shown to be formed as the 
product of oxidation of pyruvate and of the inter- 
action of ATP, CoA, and acetate. The intermediary 
formation of phosphoryl CoA in the former case and 
of pyrophosphoryl CoA in the latter case has still to 
be established by direct isolation, although there is 
much supporting evidence for intermediaries. 

Activation of acetoacetate. Soluble extracts of pig 
heart musele contain enzymes which rapidly catalyze 
the following over-all reaction (30) : 


(20) Acetoacetate + a-ketoglutarate + 3 DPN* + 
2 malate ——>.2 citrate + CO,+ 3 DPNH+CO,+3 H+ 


This appears to be made up of the following con- 
stituent reactions: 


(21) Suceinyl CoA + acetoacetate —> 
acetoacetyl CoA + succinate 
(22) Acetoacetyl CoA + CoA ——> 2 acetyl CoA 
(23) 2 Malate + DPN+t —> 
2 oxalacetate + 2 DPNH +2 H+ 
(24) 2 Acetyl CoA +2 oxalacetate ——> 2 citrate +2 CoA 


Acetoacetate can be replaced by other 6-ketoacids 
such as §-ketovalerate and 6-ketocaproate. The ac- 
tivity declines with increasing chain length and is es- 
sentially zero toward 6-ketooctanoate. 

Two simpler and more direct test systems have been 
devised for demonstrating the formation of aceto- 
acetyl CoA. The breakdown of ATP (ADP) to ADP 
(AMP) and inorganic P can be catalyzed by small 
(catalytic) amounts of acetoacetate in the presence 
of the appropriate heart enzyme fraction. The reac- 
tion sequence involves the formation of acetoacetyl 
CoA and its breakdown by an acyl coenzyme A de- 
acylase. A small amount of acetoacetate can thus 
bring about the dephosphorylation of a large amount 
of ATP. Other f-ketoacids such as 6-ketovaleric and 
B-ketocaproic acids can replace acetoacetie acid. This 
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ATP-ase type of test system has also been useful in 
demonstrating acyl coenzyme A formation from acetic 
and propionic acids. 

Under appropriate conditions the activation of 
acetoacetate can be followed by this reaction: 

CoA 
(25) Acetoacetate + ATP + hydroxylamine —~> 
acetoacethydroxamic acid + 
AMP + inorganic pyrophosphate 
This has proved to be the simplest assay system for 
the activating enzyme. 

Oxidation of fatty acids. Fatty acid oxidation as 
carried out in soluble extracts of pig heart may be 
resolved into three component processes (33): (1) the 
formation of the fatty acyl CoA compound starting 
with ATP, CoA, and fatty acid; (2) the -oxidation 
of this compound to the corresponding f-ketoacid; 
and finally (3) the cleavage of the B-ketoacid CoA 
compound to acetyl CoA and an acyl CoA with 2 
carbon atoms less than the parent fatty acid. There 
are at least three physiological mechanisms for form- 
ing the fatty acyl CoA compound. The first involves 
replacement of the pyrophosphoryl group in pyro- 
phosphoryl CoA by a fatty acid. The second involves 
Reaction (22) in which the higher $-ketoacid is cleaved 
into acetyl CoA and fatty acyl CoA. The third involves 
a replacement of the succinyl group in succinyl CoA 
by a fatty acid—cf. Reaction (21). 

A group of enzymes is involved in the activation, 
respectively, of fatty acids, a-6 unsaturated acids, 
and f-hydroxyacids. Thus, one enzyme derived from 
pigeon liver and pig heart catalyzes the interaction 
of butyrate and caproate with hydroxylamine in the 
presence of ATP and CoA. Octanoate is acted upon 
relatively slowly by this enzyme. Crotanate and /-hy- 
droxybutyrate are essentially inactive as substrates. 

The enzymes concerned in the activation of fatty 
acids and in the disposal of 6-ketoacids have posed 
no special technical difficulties. However, the enzymes 
concerned in the 6-oxidation of activated fatty acids 
have proved to be exceptionally labile. 

Role of coenzyme A. Considering the pivotal role of 
coenzyme A in practically all the important mito- 
chondrial reaction sequences, it is appropriate to note 
that the recent advances in reconstructing mitochon- 
drial activities in soluble extracts are mere extensions 
and applications of the fundamental studies of Lip- 
mann (34) who, following his codiscovery of coen- 
zyme A with Nachmansohn and Machado (35), 
worked out the operational principles of acyl transfer 
reactions. Many of the enzymatic mechanisms that 
have been considered in this article were anticipated 
and predicted by Lipmann, and a good deal of our 
contemporary terminology reflects the influence of his 
thinking. The elegant studies of fatty acid oxidation 
and syntheses in Cl. Kluyverii by Barker and Stadt- 
mann (36) have also contributed greatly to our pres- 
ent knowledge of the mechanism of acyl transfer re- 
actions involving coenzyme A. More recently Stern 
and Ochoa (37) have made an important advance in 
isolating the enzyme that catalyzes the condensation 
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of acetyl CoA and oxalacetie acid to form citrie acid. 
Finally, Lynen (38) has pointed up the SH group 
of CoA as the group involved in acyl transfer reac- 
tions. These advances were all essential preliminaries 
to the successful reconstruction of oxidative phos- 
phorylation and fatty acid oxidation in soluble ex- 
tracts. 

Consideration of any reaction sequence involving 
CoA reveals why it has been extremely difficult to 
resolve these sequences into a series of one-step reac- 
tions. For example, the activation of acetate involves 
the formation of pyrophosphoryl CoA and then a re- 
placement reaction to form acetyl CoA. To study the 
latter reaction, pyrophosphoryl CoA must be provided 
as a substrate, whereas in the over-all reaction pyro- 
phosphoryl] CoA is acting catalytically. The substrates 
of a considerable number of enzymes are derivatives of 
CoA, and the only way these enzymes can be studied 
with reference to the particular reaction catalyzed is 
to supply the CoA derivative in substrate amounts. 
Until recently, it was not feasible to carry out such 
experiments. But with the development of a rapid 
and simple method by Beinert et al. (39) for iso- 
lating highly purified coenzyme A in good yield, the 
way is now open for the large-scale routine isolation of 
the biologically important derivatives of CoA, such as 
phosphoryl, acetyl, and suecinyl CoA. The availability 
of these derivatives should make it possible to in- 
vestigate one enzymatic reaction at a time. 

The interdependence of reactions involving acyl 
transfer through CoA may help to clarify the neces- 
sity for an organized structure like the mitochondrion. 
It may well be that structural contiguity of enzymes 
makes for greater efficiency in executing reaction 
sequences in which activated molecules are trans- 
ferred from one enzyme to another. 

DPN cytochrome reductase. The interaction of 
DPNH with cytochrome c is a process that hitherto 
has been demonstrable only in particulate prepara- 
tions. Edelhoch, Hayaishi, and Teply (40) have solu- 
bilized DPN cytochrome reductase, starting with a 
particulate fraction of pigeon breast muscle. More re- 
cently Mahler, Vernon, and Sarkar (41) have achieved 
the same result with pig heart muscle and have suc- 
ceeded in obtaining DPN cytochrome reductase in 
homogenous form. 

There are two categories of enzymes involved in 
the oxidation of DPNH: (a) the diaphorases, which 
catalyze the oxidation of DPNH by various non- 
physiological electron acceptors; and (b) the reduc- 
tases, which catalyze the oxidation of DPNH by cyto- 
chrome c. The relationship between these two types 
of enzymes has been obscure. Electrophoretic studies 
of cytochrome reductase have established that both 
diaphorase and reductase activities are associated with 
the same flavoprotein component. Diaphorase activity 
would thus appear to be a consequence of the partial 
inactivation of the reductase enzyme. 


Cytochrome reductase is a flavoprotein with a 
molecular weight of about 70,000, based on spectro- 
photometric flavin analyses and physical measure- 
ments. The flavin prosthetic group is probably not 
identical either with flavin adenine dinucleotide or 
flavin monophosphate, though under certain condi- 
tions it can give rise to the latter. 
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News and Notes 


The Rochester Conference on 
Meson Physics 


A SMALL informal conference on meson physics was 
held at the University of Rochester Jan. 11-12. Ap- 
proximately fifty out-of-town guests, representing 
high energy physics laboratories throughout the coun- 
try (and including several British physicists visiting 
the U. S.) attended the conference, in addition to the 
local staff. The first day of the conference, presided 
over by Enrico Fermi, was devoted to x meson inter- 
actions with nuclei, and the second day, presided over 
by J. Robert Oppenheimer, was spent discussing the 
new unstable particles. The conference, organized by 
R. E. Marshak, chairman of the Physics Department, 
was the second in a series made possible by the sup- 
port of a group of Rochester industries. 

During the first morning session, measurements of 
the interactions of accelerator-produced x mesons with 
complex nuclei were reported by Lederman (Colum- 
bia), Steinberger (Columbia), Bernardini (Illinois), 
Alvarez (Berkeley), and Anderson (Chicago). Pic- 
cioni (Brookhaven) and Salvini (Princeton) also pre- 
sented results obtained with cosmic ray—produced x 
mesons. The accelerator results show a large reduction 
from the interaction cross section with free protons, 
which may be interpreted as indicating that the meson 
scattering amplitudes for protons and neutrons have 
opposite sign. Nuclear-coulomb scattering interference 
is clearly shown in the Columbia data, and, as Serber 
(Columbia) pointed out, there is also some indication 
of correlation scattering by individual nucleon pairs, 
in addition to the usual diffraction scattering by the 
nucleus as a whole. More striking is the observation 
of pairs of fast protons, consistent with the reaction 
t*+d—>p+p in nuclear matter and, according to 
Bethe (Cornell), indicating the presence of approxi- 
mately 5 Z “deuterons” in the nucleus. In other words, 
in this experiment a complex nucleus does not appear 
structureless but exhibits strong correlations between 
the momenta of two nucleons at separations of 
5x em. 

The afternoon session of the first day was opened 
by a report from Anderson on the measured absorp- 
tion of x+ and x- mesons in hydrogen. Between 50 and 
170 mev, the x cross section rises to a value of about 
x(h/ue)? = 61 mb (where u is the x meson mass) and 
retains this value (or slightly less) at 217 mev. The 
x* absorption cross section rises rapidly from about 
20 mb at 56 mev to 152 mb at 135 mev. A single crude 
measurement of the charge exchange (i., 7-+p— 
x+n) and direct x- differential scattering cross sec- 
tions in the neighborhood of 90° and at an energy of 
112 mev indicated that the former is twice as large 
as the latter. Assuming isotropy, comparison of this 
result with the x+ seattering at this energy shows that 
the x+, x charge exchange, and direct x scattering 
cross sections are approximately in the ratio 9: 2:1. 


666 


Fermi (Chicago) pointed out that these ratios would 
hold exactly if the isotopic spin were a good quantum 
number and scattering takes place only in the T = 3/2 
state (7 is the total isotopic spin of the nucleon plus 
x-meson system). A more detailed explanation was 
given by Brueckner (Indiana) in terms of an isobaric 
resonance at 137 mev in the T=3/2, J=3/2 state 
(J is the total angular momentum), which he had al- 
ready invoked to explain the photoproduction of 
neutral x mesons. Subsequent discussion made it clear 
that Brueckner’s interpretation is by no means forced 
by the data. Wentzel (Chicago) next showed that 
orthodox strong coupling theory indicates the possi- 
bility of an isobaric resonance, although the quantita- 
tive predictions do not correspond to Brueckner’s pic- 
ture. Messiah (Rochester) mentioned certain critical 
tests of the charge independence hypothesis (con- 
stancy of the isotopic spin) in the form of x meson 
production experiments involving nuclei of known iso- 
topic spin. The session ended with a report by Fermi 
on the electron contamination of the Chicago meson 
beam and by Cocconi (Cornell) on the photoproduc- 
tion of neutral mesons in hydrogen, deuterium, and 
carbon. Cocconi finds that approximately equal num- 
bers of neutral x mesons are produced from protons 
and neutrons, and that the cross section is not appre- 
ciably reduced in complex nuclei by the presence of 
other nucleons, in contrast to the experimental results 
for charged meson production. 1 

The sessions during the second day were devoted to 
a critical survey of the present status of the new un- 
stable particles. Firsthand reports of V-particle ex- 
periments were supplied by Fretter (Berkeley), 
Thompson (Indiana), and Rossi (MIT); and the re- 
sults obtained by Leighton (CIT) and at Manchester 
were also discussed. There is general agreement that 
no single decay scheme will fit the data, although 
Leighton’s interpretation of the neutral V-decay as 
leading to a proton and a x- meson with two distinct 
decay energies of 34+3 mev and 75+5 mev is in dis- 
agreement with the Manchester analysis in terms of 
two types of particles V,° > p+2x-+46+6 mev and 
V,° > x++2-+122+13 mev. Leighton’s data seem to 
exclude the possibility of a third (neutral) particle 
being emitted, and no investigator has found evidence 
for the electromagnetic component that would be asso- 
ciated with the emission and decay of a neutral « 
meson. Since in one MIT picture both decay products 
of the neutral V-particle produce nuclear interactions 
in lead, it is probable that » mesons do not appear 
as decay products. George (Birkbeck) and Peierls 
(Birmingham) reported that the Bristol group has 
established the existence of two more unstable par- 
ticles: t+ and *—>e+(?)2v; however, 
recent evidence for the copious production of * mesons 
in high energy “jets” is more questionable, since it 
depends on the exact nature of the increase of ioniza- 
tion with energy in the extreme relativistic region 
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(according to Ritson [Rochester]). Greisen (Cornell) 
also showed that the distribution in angle of » mesons 
observed underground is inconsistent with their aris- 
ing from the decay of * mesons unless the *« lifetime 
is comparable to that of the x meson. Finally, Lord 
(Chicago) presented some data on V-tracks in photo- 
graphic emulsions exposed to the high energy * meson 
beam from the Chicago cyclotron, which could be in- 
terpreted as due to V-particles, although this inter- 
pretation is hardly unique. 

Oppenheimer (Institute for Advanced Study) 
opened the theoretical discussion of the new unstable 
particles by pointing out that the central problem is 
to reconcile the large production cross sections with 
the long decay lifetimes. Three categories of theories 
have been proposed which can be schematized as: 
(1) the “live parent,” (2) the “heavy brother,” and 
(3) selection rules. A “heavy brother” type of theory 
was proposed by Pais (Institute), who postulates a 
strong interaction, like the Yukawa interaction, that 
allows the new particles to be produced in pairs. The 
subsequent decay of each particle is then governed 
by a weak interaction (coupling constant of the order 
of 10-1") not previously encountered in physics. Pais 
hopes ultimately to see a theory of three families of 
“elementary particles’: (a) nucleons and heavy 
V-particles, (b) x mesons, light V-particles, and t 
mesons, and (c) electrons, 1 mesons, and * mesons, 
which will not only predict their mass spectra but also 
the appropriate selection rules. Marshak closed the 
discussion by remarking that a selection rule type of 
theory seems adequate to explain the t and *« mesons, 
but would be much more difficult to apply to the 


V-particles. 

P H. P. Noves 
Department of Physics 
University of Rochester 


Scientists in the News 


Alfred L. Anderson, professor of economic geology 
at Cornell University, will make a detailed geologic 
examination for the Idaho Bureau of Mines and 
Geology of the fluorspar deposits of the Meyers Cove 
district. This will be a continuation of an investigation 
made by Dr. Anderson in 1942, shortly after the 
discovery of the deposits. 


Jacques Benoit, of the University of Strasbourg, 
has been appointed head of the Service d’Histophysio- 
logie, Station Physiologique du Collége de France, in 
Paris. This appointment will provide Professor Benoit 
with facilities to continue and expand his studies in 
the field of reproductive physiology. 


Harrison C. Blankmeyer has been appointed direc- 
tor of the Owens-Corning Fiberglas Research and 
Development Laboratories to assist Games Slayter in 
coordinating product development and process im- 
provement programs. From 1937 to 1951 he was em- 
ployed by Joseph E. Seagram & Sons in Louisville, 
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and since early 1951 he has been assistant to the 
president of Kingan & Co., Indianapolis, where he 
established an industrial educational program in ¢o- 
operation with Butler, Indiana, and Purdue univer- 
sities. 


Directors of the Eastman Kodak Company elected 
Albert K. Chapman president to succeed Thomas J. 
Hargrave, who became board chairman. Donald Mc- 
Master, vice president, was named to the new office of 
general manager. The elections reflected the expressed 
desire of Perley S. Wilcox to retire from the chair- 
manship of the board, a post held by him since 1945, 


Lowell T. Coggeshall, dean of the University of 
Chicago Division of Biological Sciences and Fred- 
erick H. Rawson professor of medicine, has been 
elected president of the Chicago Society of Internal 
Medicine. Two other University of Chicago professors 
were elected to presidencies of Chieago medical as- 
sociations: William E. Adams as president of the 
Chicago Surgical Society, and Arlington C. Krause 
as president of the Chicago Orthoptie Society. 


The Cornell Board of Trustees has conferred emeri- 
tus rank on Peter Debye, Todd professor of chemistry. 
Dr. Debye will retire from teaching but will continue 
at Cornell in research. Dr. Debye won the Nobel Prize 
in chemistry in 1936 for work on the dielectric proper- 
ties of liquids and on x-ray and electron diffraction 
of molecules. 


Victor R. Gardner, formerly director of the Michi- 
gan Agricultural Experiment Station and head of the 
Department of Horticulture there for many years, 
is joining the staff of the Department of Horticulture, 
New Jersey Agricultural Experiment Station, Rutgers 
University, to advise on the over-all research program 
and to conduet research in the field of pomology. He 
is replacing L. Fredric Hough, who is on leave in 
Liberia, where he is establishing a breeding program 
under the Point IV program. 


The Jewish Sanitarium and Hospital for Chronic 
Diseases, Brooklyn, has named Martin G. Goldner 
director of medicine. Until recently he was chief of 
the medical services of the Veterans Administration 
Hospital in Brooklyn. 


Mary Dare Haithcock has been elected president 
of the National Foundation of Reading. The founda- 
tion is composed of educators and medical authorities 
concerned with disabilities in reading and with in- 
creasing reading efficiency. Dr. Haitheock is professor 
of education at City College and a staff psychologist 
of the New York Eye and Ear Infirmary. 


H. Gordon Hayes is retiring from Ohio State Uni- 
versity to accept the position of professor of eco- 
nomies and chairman of the Department of Economics 
in the Graduate School at Tulane University. Pro- 
fessor Hayes is this year completing 32 years of ser- 
vice as professor of economics at Ohio State. Under 
the state retirement law he would have been subject 
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to retirement next year. In view of the opportunity 
to go to Tulane, where his appointment is for an 
indefinite period, he is retiring a year early. 


Adolph Jacoby, director of the Bureau of Social 
Hygiene in New York City’s Health Department, has 
retired after thirty-six years of service in the city’s 
war against venereal disease. 


Norman Lloyd Johnson, of University College, Lon- 
don, will be engaged in teaching and research in the 
Department of Mathematical Statistics, University of 
North Carolina, for the academic year 1952-53. 


On Apr. 29, Jean de Lagarde, consul-general of 
France in New York, presented Serge A. Korff, pro- 
fessor of physics at New York University, with the 
insignia of Chevalier of the Legion of Honor, in 
recognition of his distinguished service in physics 
research, and cultural relations involving France and 
the U. S. Dr. Korff has worked extensively in the 
fields of cosmic ray neutrons and Geiger counters, 
and his early work on cosmic ray neutrons laid the 
foundation for use of cosmic radiocarbon as a dating 
tool for archaeology. 


Norbert J. Kreidl, director of chemical research at 
Bausch & Lomb, and Vincent M. Young, head of the 
firm’s glass plant, represented the United States at 
a meeting of the International Commission on Glass 
in London. The 36-man international commission con- 
sists of three representatives chosen by ceramic so- 
cieties in each of 12 glass-making countries. While 
abroad Dr. Kreidl and Dr. Young are also visiting 
optical glass plants and laboratories in France, Ger- 
many, Austria, and Italy. 


Jan B. Le Poole, director of the electron micro- 
scope department at the Technical University of 
Delft, visited the U. S. recently for a two weeks’ 
series of conferences with American experts in the 
field of electron microscopy. In addition to his work 
at Delft University, Dr. Le Poole devotes part of his 
time to the Dutch Organization for Applied Scientific 
Research. 


The first honorary degrees of Ductor of Technology 
to be awarded by the Hebrew Institute of Technology 
were presented to Walter C. Lowdermilk, soil con- 
servation expert, who at present is acting as adviser 
to the Israeli government; Lorenzo A. Richards, chief 
physicist of the U. S. Salinity Laboratory at River- 
side, Calif.; Ben Lockspeiser, executive director of the 
Department of Scientific and Industrial Research of 
Britain; and Pierre Francois Donnel, head of the 
Laboratoire Dauphinois Hydraulique in Grenoble, 
France. All had participated in a United Nations— 
sponsored symposium on desert research. 


The Housing Research Foundation of Southwest 
Research Institute has appointed two additional tech- 
nicians to its staff: Tom McGovern, of Madison, Wis., 
a former director of the National Association of 
Homebuilders, who has joined the foundation’s home 
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office at Essar Ranch in Texas; and Donald L. Hisey, 
of Canton, Ohio, who will become the foundation’s 
first field representative, covering Ohio, northern 
Pennsylvania, and northern New York. The foun- 
dation seeks to raise housing standards by awarding 
merchant builders its seal of approval if their projects 
conform to its high quality standards. 


Edward Marks, of the Department of Geology, Uni- 
versity of Texas, and the Bureau of Economic Geol- 
ogy at Austin, was recently appointed curator at 
the Paleontological Research Institution, Ithaca, N. Y. 


Eugene R. Marzullo has been appointed medical 
director of St. John’s Episcopal Hospital, Brooklyn. 
A specialist in internal medicine, he has been clinical 
professor of medicine at the State University of New 
York’s College of Medicine in Brooklyn since 1940. 


W. Kenneth Menke, of the Pittsburgh Coke and 
Chemical Company, has been elected to the new posi- 
tion of vice president in charge of chemicals. Before 
he joined the company Mr. Menke had been with the 
Monsanto Chemical Company for 17 years, most re- 
cently as director of the development department. 


Ralph A. Morgen, director of the Engineering and 
Industrial Experiment Station of the University of 
Florida, has been appointed to the staff of the Divi- 
sion of Mathematical, Physical and Engineering Sci- 
ences of the National Science Foundation. He will be 
in charge of the foundation’s research support pro- 
gram in the engineering sciences. Formerly a consult- 
ing chemical engineer, Dr. Morgen joined the faculty 
of the University of Florida in 1938. 


W. W. Rankin, who will retire from Duke Univer- 
sity’s Mathematics Department after 26 years’ ser- 
vice, was recently honored by the department at a 
dinner. W. W. Elliott, of the Mathematics Depart- 
ment, presided, and John J. Gergen, department 
chairman, spoke on Professor Rankin’s contributions 
to the university. Professor Rankin, who joined the 
Duke faculty in 1926, is founder and director of 
Duke’s Institute for Teachers of Mathematics. 


Hillary Robinette, Jr., research director of Amal- 
gamated Chemical Corporation since 1948, has opened 
his own offices in Ardmore, Pa., as chemical consultant 
to business and industry. He will continue as a con- 
sultant to Amalgamated, where he has instituted a 
comprehensive research program that has led to 
product improvement and new product development. 


Herbert H. Schell has been elected president of the 
American Foundation for Tropical Medicine. Mr. 
Schell is president of Sidney Blumenthal & Co. 


Freidrich Schwarz has been named director of me- 
chanical and design engineering by Radiation Counter 
Laboratories, Inc., Skokie, Ill. For the past five years 
he has been employed by the U. S. government at 
various rocket installations in this country. Prior to 
World War II, he headed his own engineering firm, 
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Precision Electromechanical Engineering Company, 
in Frankfurt am Main, Germany. 


James H. Steele, of Atlanta, has been appointed 
to serve for five years on the WHO Expert Advisory 
Panel on Zoonoses, which is concerned with the in- 
vestigation and control of diseases of animals trans- 
missible to man. Dr. Steele is chief of veterinary 
public health for the Communicable Disease Center, 
USPHS. 


Aaron C. Waters, former professor of geology at 
Stanford University, and Francis J. Pettijohn, editor 
of the Journal of Geology since 1947, have been ap- 
pointed full professors in the Geology Department, 
The Johns Hopkins University. 


V. C. Williams has become director of chemical 
development, Mississippi River Fuel Corporation, St. 
Louis. Mr. Williams was formerly associate director 
of research, Central Research Laboratories, General 
Aniline and Film Corporation. 


J. H. Wills, of the Pharmacology Branch of the 
Chemieal Corps Medical Laboratories at the Army 
Chemical Center, has just returned from a two months’ 
tour of Europe, where he has been observing the work 
done at several research installations. 


Charles-Edward Amory Winslow has been awarded 
the Leon Bernard Foundation Medal and Prize of 
the World Health Organization for outstanding con- 
tributions to social medicine. Dr. Winslow, professor 
emeritus of public health medicine at Yale University, 
was one of the principal speakers at the opening of 
the technical discussions at the fifth assembly of 
WHO. His subject was “The Economie Value of Pre- 
ventive Medicine.” 


Education 


The central Canadian Arctic will be the locale of 
a research project this summer led by Alexander B. 
Klots, entomologist, of City College, New York. The 
party, which is composed of graduate students and 
technical assistants from the universities of Toronto 
and Ottawa, will focus its investigation on eonditions 
in the Arctic that allow the breeding of mosquitoes 
and similar pests in huge numbers. The group, which 
will be based at Churchill, will be aided by the Royal 
Canadian Air Foree and Mounted Police. 


The sixth workshop of the Foundation for Inte- 
grated Education will be held at the Oregon State 
College, Corvallis, June 23-28. Henry Margenau, 
Higgins professor of physics and natural philosophy 
at Yale, will serve as chairman, and George A. Lund- 
berg, head of the Department of Sociology at the 
University of Washington, as co-chairman of the 1952 
workshop, which will deal with the methodological 
background common to the sciences and the humani- 
ties. F. L. Kunz, vice president and executive officer 
of the foundation, will function as general secretary 
of the workshop, which follows the meeting of the 
Pacific Division of the AAAS. The foundation, of 
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which Kirtley F. Mather is president, sponsors a con- 
tinuing service to institutions of higher learning, de- 
veloping integrative concepts in science, philosophy, 
and education, based upon a program of research. 
The Harvard School of Public Health has received 
a grant of $10,000 from Mr. and Mrs. A. M. Sonna- 
bend, of Boston, to be used for experiments under the 
direction of Stanley J. Sarnoff, in the treatment and 
clinical investigation of patients with heart disease, 
especially that resulting in acute lung edema. The 
work will be carried forward in the recently completed 
eardiae catheterization laboratories of the Children’s 
Medical Center and Peter Bent Brigham Hospital. 


An Inter-American Seminar, sponsored by the Or- 
ganization of American States, International Labour 
Organization, the U. 8. government, and the Univer- 
sity of Maryland, will be held in College Park, Md., 
Aug. 2-Sept. 6. The seminar will consider the prob- 
lems of vocational education and training and pre- 
university technical education in the American repub- 
lies in the fields of agriculture, industry, business, 
and home economics. Previous seminars in the series 
have been held in Caracas, Rio de Janeiro, and Monte- 
video and were concerned with educational problems 
in general, illiteracy and adult education, and elemen- 
tary education. The Division of Education, Depart- 
ment of Cultural Affairs, Pan American Union, Wash- 
ington, D. C., will supply further information. 


New York University has named David Dodds 
Henry, president of Wayne University, executive vice 
chancellor. Dr. Henry will have primary responsibility 
for the university’s educational program. Rufus D. 
Smith, provost since 1934, will retire in July, and 
when Dr. Henry takes office in September the post 
will be discontinued. Thomas Clark Pollock, who has 
been acting provost during a leave of absence of Dr. 
Smith, will return to his position as dean of Wash- 
ington Square College. 


Stanford University has appointed Peter Franken, 
of Columbia University, and Donald R. Yennie, of the 
Institute for Advanced Study, to its Physies Depart- 
ment. Hans Staub, former faculty member and now 
director of the Institute of Physics at the University 
of Zurich, will return to the campus to teach during 
the summer quarter. 

The latest report of the University Grants Com- 
mittee of the United Kingdom gives the financial and 
enrollment statistics in British colleges and univer- 
sities for the academic year 1949-50. Although the 
number of new students (24,331) decreased 495, or 
2%, from the preceding year, total enrollment (85,- 
421) registered an increase approximating 2%. Of 
this number, 62,199, or 72.8%, received scholarship 
aid, and higher education’s increasing dependence on 
government support is shown by the fact that 63.9% 
of institutional income came from Parliamentary 
grants. In 1948-49 the percentage was 59.2. Of spe- 
cial interest in a report that reveals much of the 
structure and some of the recent progress in British 
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universities are increased registration of Common- 
wealth and foreign students; the high enrollment in 
science and technology (56.4% of the total) ; an 18% 
increase in gross income, much of it from government 
appropriations; and a 28% increase in budgetary 
appropriations for faculty salaries and retirement 
allowances. 


Grants and Fellowships 


The Arctic Institute of North America has approved 
14 research projects for the year 1952. Awards sup- 
porting the research have been made with the finan- 
cial cooperation of the Office of Naval Research. 
Among the studies will be the continuation of Project 
Snow Cornice, a glaciological study of the Seward- 
Malaspina Glacier system on the Alaskan-Canadian 
border. The Saskatchewan Glacier, Alberta, will be 
investigated by R. P. Sharp, of Caltech, and May- 
nard M. Miller will follow up the work that has been 
carried on every summer since 1948 by the American 
Geographical Society on the Juneau Ice Field. 


The Oak Ridge Institute of Nuclear Studies, which 
administers the fellowship program for the Atomic 
Energy Commission, has extended more than 200 fel- 
lowships for 1952-53. These comprise 184 predoctoral 
—131 in the physical and 53 in the biological sciences 
—and 19 postdoctoral—8 in the physical sciences, 
9 in the biological sciences, and 2 in medical sciences. 
This is the last major renewal of the AEC fellowships. 
The program is being discontinued in view of the 
establishment of the National Science Foundation’s 
fellowship program, covering the same general area. 


The Higgins Scientific Trust will distribute a million 
dollars in equal amounts to Columbia, Harvard, 
Princeton, and Yale for scientific education during 
1952-53. The Columbia program will emphasize 
chemistry, engineering, geology, physics, and zoology; 
Harvard and Yale, medicine and chemistry; Prince- 
ton, biology, geology, and physics. 


Bryn Mawr has awarded the Lillia Babbitt Hyde 
Honor Scholarships in Science to Elizabeth Dudgale, 
of Ashland, Va., Elizabeth A. Hall, of Pasadena, and 
Lois Marshall, of New York City. Two honorary 
awards were given to Anne Ipsen and Margaret Put- 
ney, and Toby Price, Barbara Troxell, and Elizabeth 
Warren received honorable mention. 


National Research Council of Canada scholarships, 
totaling $227,900 for 1952-53, include 18 special 
scholarships of $1500 each for study abroad, to be 
held in the following universities: California, Cam- 
bridge, Chicago, Cornell, Edinburgh, Illinois, John 
Innes, London, North Carolina, and Oxford. Five 
postdoctorate fellowships of $2500 each were granted 
for work at Cambridge, Dublin, London, and Oxford. 


Sigma Delta Epsilon Graduate Women’s Scientific 
Fraternity will award $500 for the best research 
paper submitted by one of its members, published 
or accepted for publication in a scientific journal dur- 
ing Oct. 1, 1951-Sept. 30, 1952, or presented at any 
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regular session of any scientific society during that 
period. For further information, address the presi- 
dent, Elizabeth Mackay, Coulter Hall, Purdue Univer- 
sity, Lafayette, Ind. The prize winner will be an- 
nounced during the AAAS meeting in St. Louis next 
December. 


The Wenner-Gren Foundation for Anthropological 
Research has awarded 33 grants-in-aid and fellowships 
totaling more than $112,000. Among them was a grant 
to aid publication of the AAAS Section H Symposium 
on Prehistoric and Historic Asia: Transpacific Con- 
tacts with the New World, which was presented at the 
annual meeting last year in Philadelphia. This will 
appear as a Memoir of the Society for Americn 
Archaeology, which is defraying part of the costs of 
publication. Marian W. Smith is editor. Hans Bielen- 
stein, of Sweden, will continue his research on Chinese 
internal migration and population change at the 
University of California, Berkeley; and Maharaia 
Winiata, a Maori scholar, will come to Stanford Uni- 
versity from New Zealand to study methods and tech- 
niques used in investigating problems arising from 
culture contacts. 


In the Laboratories 


Allied Chemical and Dye Corporation has formed a 
Nitrogen Division to take over the manufacturing 
and related operations of the nitrogen and organic 
sections of the Solvay Process Division. The new unit 
will be headed by Hugo Riemer as president; M. F. 
Fogler and F. T. Techter will be executive vice 
presidents. 


Dow Chemical Company has named R. H. Boundy 
director of research. His position as manager of the 
plastics department will be filled by C. B. Branch, 
present manager of the technical service and develop- 
ment department. 


Interchemical Corporation has elected Norman §. 
Cassel vice president, succeeding A. E. Gessler, who 
becomes emeritus director of research and who will 
continue as a full-time consultant. Mr. Cassel will be 
in charge of the research laboratories in New York 
City. William J. Rothemich will succeed Mr. Cassel 
as divisional president of Interchemical’s Textile 
Colors Division. 


Recent additions to the staff of Arthur D. Little, 
Inc., are Kenneth Gibson, who has joined the Indus- 
trial Economics Group, and Louis Hand, of Thurston 
Manufacturing Company. 


Parke, Davis & Co. has elected Leon A. Sweet vice 
president and director of research and W. R. Jeeves 
vice president and director of overseas operations. 


Sterling-Winthrop Research Institute has appointed 
Arthur L. Beyler to head the new Endocrinology Lab- 
oratory. Emily D. Hemke, medical technologist, has 
been appointed to work with Dr. Beyler. Stanley O. 
Winthrop has joined the staff of the Chemistry 
Division. 
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Meetings and Elections 


At the annual meeting of the American Ceramic 
Society, in Pittsburgh, the following officers were 
elected: president, W. Edward Cramer; president- 
elect, R. R. Danielson; vice presidents, H. B. DuBois, 
H. H. Holscher, and Victor C. Swicker; treasurer, 
Edwin M. Rupp. 


At its annual meeting in Austin, Texas, the Ameri- 
can Society of Ichthyologists and Herpetologists elected 
John Treadwell Nichols and Helen T. Gaige honorary 
presidents; Charles M. Bogert president; John Tee- 
Van, George P. Meade, and George A. Moore vice 
presidents; Coleman J. Goin treasurer; and Arnold 
B. Grobman secretary. 


A Conference on Research in Race Relations will 
be held at the University of Chicago July 26-30 and 
will be open to persons engaged in research, policy- 
making, or social action in the field. The meeting is 
sponsored by the university’s Committee on Edu- 
eation, Training and Research in Race Relations and 
the National Association of Intergroup Relations Of- 
ficials, and is made possible by a grant from the Field 
Foundation. For further information write to Helen 
E. Amerman, 4901 S. Ellis Ave., Chicago 15. 


At the annual meeting of the Federation of Ameri- 
can Societies for Experimental Biology, held in New 
York City, Apr. 14-18, D. B. Dill, past president of 
the American Physiological Society, presided as chair- 
man of the Joint Session on “World Food Problems,” 
at which three papers were presented. Total attendance 
was 6450, and 149 sessions were held, including sym- 
posia and panel discussions arranged by the Amer- 
ican Physiological Society, the American Society for 
Pharmacology and Experimental Therapeutics, the 
American Institute of Nutrition, and the American 
Association of Immunologists. The new constitution 
and bylaws, having been approved, went into effect 
on Apr. 17. A committee of one representative from 
each of the constituent societies, in addition to E. M. 
Landis, chairman, was created for maintaining liaison 
with the Canadian committee making plans for the 
19th International Physiological Congress in Montreal 
next year. The 1953 meeting of the federation will 
be held in Chieago Apr. 6-10. 


The Industrial Research Institute, Inc., has elected 
Fred Olsen, of Olin Industries, president, and Allen 
Abrams vice president. C. G. Worthington was re- 
elected secretary-treasurer. L. B. Hitchcock and H. 
G. Vesper were elected new members of the board, 
to serve for three years. Theme of the annual meeting 
was “The Stimulation of Creative Thinking.” The 
1952 Medal of the institute, awarded for outstanding 
accomplishments in the management field of indus- 
trial research, was presented to Roy Newton, of 
Swift & Company. 


The Southern Psychiatric Association named the 
following officers at its annual meeting in Pinehurst, 
N. C.: president-elect, W. L. Waldron; vice presi- 


. 
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dents, C. C. Odom and John Trawick. Newdigate M. 
Owensby continues as secretary-treasurer, and Joseph 
E. Barrett, E. M. Robards, and Wilmot S. Little- 
john were re-elected to the Board of Regents. Presi- 
dent of the association for 1952 is O. 8. Hauk. 


At its annual meeting the Virginia Academy of 
Science presented the J. Shelton Horsley Research 
Award to H. H. Gourley, of the University of Vir- 
ginia Medical School, for his paper on “The Role 
of Adenosine Triphosphate in the Transport of Phos- 
phate in the Human Erythrocyte.” Allan T. Gwath- 
mey was chosen president-elect, C. L. Miller secre- 
tary-treasurer emeritus, and Foley F. Smith, secre- 
tary-treasurer. Lloyd C. Bird was installed as presi- 
dent, sueceeding Paul H. Patterson. Elected to the 
council were Walter S. Flory and Sidney 8. Negus, 
AAAS press director. 


Miscellaneous 


The American Society of Agricultural Engineers 
awarded the John Deere Gold Medal to Ivan D. 
Wood, of Denver, and the Cyrus Hall MeCormick 
Gold Medal to Charles J. Scranton, of La Porte, Ind., 
at its annual dinner in Kansas City, Mo. The medal- 
ists were selected by an awards jury consisting of the 
seven immediate past presidents of the society. 


The Department of Agriculture has announced the 
start of work on Alaska’s first pulp mill, which will 
involve an investment of $45,000,000, largest indus- 
trial enterprise in Alaskan history. The mill, which 
will take two years to complete, is being installed by 
the Ketchikan Pulp Company, a new concern jointly 
controlled by the Puget Sound Pulp and Timber Co. 
and the American Viscose Co. Wood will come from 
the Tongass National Forest, which is under the ad- 
ministration of the Forest Service. All logging is to 
be done in accordance with good forest practices, 
salmon spawning streams and recreational and scenic 
features will be protected, and the mill has been so 
designed as to prevent pollution of tidal waters. 


The National Science Foundation has awarded 
travel grants to 19 American biochemists to enable 
them to attend the second International Congress of 
Biochemistry in Paris July 21-27. In making the 
grants, the foundation was guided by the reeommenda- 
tions of an ad hoc committee appointed by the Ameri- 
ean Society of Biological Chemists and endorsed by 
the Biological Chemistry Division of the American 
Chemical Society. 


Chemicals wanted by the Registry of Rare Chemi- 
cals, 35 W. 33rd St., Chicago 16, Ill., inelude: Cal- 
cium thiolactate; n-methyl synephrine; methadren; 
p-threitol; aneurine pyrophosphorie acid; cadaverine; 
2-carbethoxythio-1-methylgloxaline; cysteine sulfone; 
coronene; guanazole; 2-mercaptobenzothiazole; 2,4- 
di-tert-butylphenol; 2,3,4-trihydroxy benzene-l-car- 
boxylic acid; 9-acetylphenanthrene; 3-cyanopyrene; 
decanesulfonie acid; pentamethylene bromohydrin; 
glyoxalic acid; 3,4-xylidine; and dilithium amide. 
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Technical Papers 


Thermal Stimulation of Isolated Organs and 
its Inhibition by Pharmacological Agents 


N. Ercoli and Vittorio Guzzon 


Istituto Sieroterapico Milanese Serafino Belfanti, 
Milano, Italy 


The effect of temperature variations on biological 
systems has been examined from various standpoints: 
sensitivity of isolated organs to drugs (1-3), thermo- 
dynamics of muscle contraction (4), biochemical 
changes (5), and reaction of the organism in toto 
(6-10). We investigated the effect of controlled tem- 
perature variations on the isolated intestine with the 
anticipation that this might give some clue to the 
mechanism of the thermal effect on the organism, 
especially so far as the possible intervention of a 
mediator is concerned. In exploring this possibility, 
we searched to obtain an inhibition of the thermal 
effect by pharmacological agents. About 150 experi- 
ments carried out so far permit a certain number of 
conclusions which we consider it worth while to re- 
port, while our in vivo studies are progressing. 

Isolated intestinal strips were suspended, and re- 
corded kymographically, in a Ringer solution con- 
taining, per liter: 9 g NaCl, 0.25 g KCl, 0.25 g CaCl,, 
0.5 g glucose, and 0.5 g NaHCO,. 

Care was taken to avoid exposure of the organs to 
uncontrolled cooling by collecting and suspending the 
strip as rapidly as possible from the guinea pig or 
rabbit just sacrificed, or by making the autopsy in a 
thermostatic chamber at 38°. The required tempera- 
ture variation on the suspended strip was obtained 
by adding to the external water bath ice water or 
water at a temperature above 38°. The internal tem- 
perature of the glass tube containing the organ was 
continuously recorded. 

Our findings regarding cold contractions were: 

1) A sudden decrease of the temperature—for in- 
stance, from 37° to 24° C—induces a contraction of 


the isolated guinea pig intestine. This contraction, 
which resembles those induced by histamine and 
acetylcholine, has a broader (more prolonged) shape 
than the latter, however. The fall of temperature 
which in all cases gave a typical cold contraction oc- 
curred at the rate of 10°/min. The deeper and more 
rapid the temperature fall, the more constant and 
typical is the outcome of the experiment. 

2) It is possible to lower the temperature of the 
isolated guinea pig intestine to + 4° without obtaining 
a cold contraction, if the temperature is decreased 
gradually (e.g., at a rate of 1° C/min). 

3) The cold contraction is inhibited by synthetic 
antihistaminies (Benadryl, Pyribenzamine, Thenyl- 
pyramine) and by spasmolytie drugs such as Trasen- 
tine and Pavatrine, but it is not influenced by atro- 
pine. For example, Benadryl 1: 200,000—1 : 400,000 
inhibited completely the cold contraction (Fig. 1); 
atropine concentrations as high as 1: 20,000 were in- 
effective. 

4) The isolated guinea pig intestine conserves its 
sensitivity to histamine and acetylcholine until the 
temperature reaches + 8°—10°. Its sensitivity to hista- 
mine and BaCl, becomes nil, or almost, at about + 4°, 
whereas that to acetylcholine is still maintained at this 
low temperature. 

5) When the temperature of the cooled guinea pig 
intestine is raised again to 37°, it reacquires its usual 
behavior and sensitivity not only to biochemical 
(ACH, histamine) stimulators, but also to another 
thermal (cold or heat) stimulation. In fact, in our 
experiments with intermittent temperature changes, 
the thermal contraction has been obtained repeatedly 
over periods of 4-8 hr. 

6) At low temperatures (+4°) the contraction 
curve caused by acetylcholine and histamine, when- 
ever it occurs, is greatly prolonged; the muscular 
contraction has a tendency to become spastic. 


In contrast to the guinea pig intestine, that of the 
rabbit gives only a very short contraction, if any, 


Fic, 1. Guinea pig intestine: F', cold contraction caused by sudden decrease from 38° to 4°, is followed by heat con- 
traction (C) after bringing the temperature back to 38°. F and C are inhibited by 1: 400,000 Benadryl. After washing 


with Ringer's the initial thermal effect reappears. 
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Fic. 2. “42°,” heat contraction obtained by raising the temperature from 30° to 42° ; “30°,” intestine has been brought 
back to 30° C. Benadryl 1: 50,000 inhibits the heat effect. After washing (L) the heat effect reappears. 


upon lowering the temperature. Furthermore, at low 
temperatures (+4°) it loses its spontaneous contrac- 
tion and its sensitivity to acetylcholine, epinephrine 
(1: 100,000,000), histamine. When the temperature 
is brought back to the physiological zone (37°), the 
rabbit intestine reacquires its spontaneous contrac- 
tions and its original sensitivity to the above reagents. 

Regarding heat contractions, our findings were: 

1) A sudden increase of temperature gives a con- 
traction of the isolated guinea pig intestine, which 
characteristically can be obtained without surpassing 
the body temperature (e.g., by an increase from 25° 
to 37°). However, the contraction is more intense if 
the final temperature is above 38° (e.g., from 30° to 
43°). The heat contraction occurs less regularly than 
that induced by cold; in our experience it has been ob- 
tained in about 60% of the trials. 

2) The form of the heat-contraction curve is differ- 
ent from that obtained by temperature decrease; it is 
generally represented by a higher initial peak, fol- 
lowed in most cases by a number of rapid contrac- 
tions, as illustrated in Fig. 2. 

3) The heat contraction is greatly diminished or 
completely abolished by Benadryl, Trasentine, and 
Pavatrine and is not influenced by atropine. The 
initial peak contraction is more sensitive to the effect 
of these drugs than the more prolonged and lower 
part of the contraction curve. Thus, in favorable ex- 
perimental conditions, it is possible to inhibit the first, 
higher contraction and to maintain the successive 
ones. 

4) A certain differentiation between cold and heat 
stimulation is given by the behavior of the rabbit in- 
testine, which reacts only to the latter. The heat con- 
traction of rabbit intestine is inhibited by Benadryl. 

Sudden temperature variations induce contractions 
of the isolated intestine which resemble those detef- 
mined by chemical stimulators (acetylcholine, hista- 
mine, BaCl,). 

The duration of the cold-contraction curve is more 
prolonged than that obtained with chemical stimula- 
tors at physiological temperatures. The prolonged 
shape of the curve depends probably on the final 
temperature condition of the experiment rather than 
on the nature of the stimulus, since at low tempera- 
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tures histamine and acetylcholine also induce a more 
prolonged contraction of the guinea pig intestine. A 
decreased activity of the enzymes responsible for the 
destruction of the stimulators (histaminase, cholines- 
terase), determined by the drop of temperature, could 
account for the prolonged effect of the stimulation. 

The responsiveness of the rabbit intestine to heat 
but not to cold stimulation can be related to the in- 
sensitivity of this organ to chemical stimulators at 
low temperatures. 

Thermal stimulation depends on the rate of the 
temperature variation (i.e., on the variation of the 
energy content) and is independent of the absolute 
temperature reached. Thus, low (4°) as well as high 
(42°-44°) temperatures can be reached without con- 
traction, by changing the temperature gradually. 

The contraction induced by thermal stimulation is 
inhibited by the antihistaminies Benadryl, Pyribenza- 
mine, and Thenylpyramine, and by the antispastic 
agents Pavatrine and Trasentine. 

On the isolated intestine, Benadryl (benzhydryl- 
ether of dimethylaminoethane) possesses general anti- 
spastic properties, since it is effective against acetyl- 
choline, histamine, and BaCl,, whereas the ethylen- 
diamine derivatives (Pyribenzamine, Thenylpyramine) 
have activity mainly against histamine (11, 12).2 The 
inhibiting effect of the latter drugs on the thermal 
contraction leads to the conclusion that antihistaminic 
activity is a sufficient condition to bring about inhibi- 
tion. As a corollary, it may be assumed that histamine 
is the mediator responsible for the effect of thermal 
stimulation. In confirmation of this assumption 
atropine, the most effective antagonist of the acetyl- 
choline effect on the guinea pig intestine, does not 
inhibit thermal contraction. The antithermal activity 
of Pavatrine and Trasentine might be attributed to 
their depressant action on the muscular fiber. 

Direct transfer experiments, using the tissue-bath 
fluid after contraction, have not so far revealed (bio- 
logically) detectable amounts of any mediator. This, 
however, could depend on a rapid enzymatic destruc- 
tion, on an intracellular liberation and fixation, or 


2A correspondingly wider range of activity has been ob- 
served also in vivo for Benadryl (13). This drug, in contrast 
to the ethylendciamine antihistaminics, has a high protective 
action against the lethal cholinergic shock of guinea pig. 
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on minute amounts of the mediator liberated, ete. 

There might be some relation between the role of 
histamine as a mediator of thermal stimulation and 
the increased histamine content in the perfusion liquid 
of isolated cat liver heated above 38°, reported by 
Rawlinson and Kellaway as an effect of cellular 
injury (5). 

The experimental conditions described represent a 
convenient method of studying the influence of tem- 
perature variations on a reactive biological system, 
particularly from the standpoint of drug effect. Sud- 
den temperature changes represent a stimulus for the 
smooth muscle, which contracts, probably as a result 
of the liberation of a histaminelike mediator. The con- 
traction is inhibited by antihistaminie and antispastic 
drugs, but not by atropine. 
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Effects of an Exogenous Growth Regulator 
on Proteolytic Enzymes of the 
Soybean Plant’? 


S. R. Freiberg 


Department of Plant Physiology, 
Rutgers University, New Brunswick, New Jersey 


In recent years it has been shown that 2,4-dichloro- 
phenoxyacetic acid (2,4-D) decreases the amount of 
protein nitrogen in the leaves and increases the level 
of this fraction in the stems and roots of treated 
plants (1-6). Accordingly, it was considered possible 
that this growth regulator affects proteolytic enzymes 
differently in the leaves and in the stems and roots. 
To test this hypothesis soybean plants were treated 
with 2,4-D and analyzed for proteinase and polypep- 
tidase activity in leaves, stems, and roots. 

Plants were grown in solution culture until they 
were 38-40 em tall and had 6 fully expanded trifoliate 
leaves. At that stage the soybeans were treated by 

1 Journal Series paper of the New Jersey Agricultural Ex- 
periment Station, Rutgers University, the State University 
of New Jersey, Department of Plant Physiology. 

2This paper is based upon work done for the Biological 
Department, Chemical Corps, Camp Detrick, Frederick, Md., 


under Contract No. DA-18-064-CML-450 with Rutgers Uni- 
versity. 
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TABLE 1 


EFFECT OF 2,4-D ON PROTEINASE AND POLYPEPTIDASE 
ACTIVITY IN LEAVES, STEMS, AND Roots 
or SOYBEAN PLANTS 


Days Leaves Stems Roots 

after 

treat- Con- Con- ,j Con- 

‘tale Treated trols Treated Treated 

Proteinase Activity* 
0 1.97 0.14 0.43 
1 1.88 1.48 10 0.19 59 1.01 
3 1.68 1.47 .04 52 0.42 1.28 
5 1.82 1.22 0.09 0.34 ~- _- 
Polypeptidase Activity* 

0 2.55 0.77 0.86 
1 .84 0.90 1.16 1.25 
3 2.49 2.35 66 0.79 0.81 1.65 
5 2.35 1.55 0.75 1.10 -— as 


* Measured as ml 0.05 N NaOH required to neutralize the 
increase in carboxyl groups after 24 hr incubation of plant 
enzyme extract with substrate of gelatin for proteinase ac- 
tivity or peptone for polypeptidase activity. 


placing them in nutrient solutions containing 5 ppm 
of 2,4-D for an exposure period of 24 hr, after which 
the treated plants were returned to fresh nutrient 
solutions containing no 2,4-D. 

Within 6 hr of the start of exposure to 2,4-D, 
twisting of stem tips and epinasty of petioles of 
treated plants were observed. By the third day after 
treatment, these symptoms were more pronounced, 
although all leaves were still completely turgid. By 
the fifth day, some of the leaves of the treated plants 
had wilted permanently and were just starting to turn 
dry. Most of the leaf tissue was still not dehydrated 
or dead, as indicated by the fact that the average 
percentage dry matter of all leaves of treated plants 
at this stage had reached only 19.5% as compared 
with 17.3% for the controls. Stems and bases of 
petioles of treated plants were definitely enlarged by 
this time. 

Plants harvested before and after treatment were 
separated into the tissue fractions indicated in Table 1 
and dried at 45° C. At each harvest reported in Table 
1 all the leaves from 9 plants were composited into 
one sample for analysis. Each stem and root sample 
also represented all the respective tissue fraction 
from 9 plants. Glycerol extracts of the dried tissue 
were used for measurement of proteinase and poly- 
peptidase activity according to methods described by 
Blagowestschenski and Melamed (7), Lauffer et al. 
(8), and Moundfield (9). Duplicate aliquots were 
analyzed, and determinations were repeated when 
good agreement between replicates was not obtained. 

The results shown in Table 1 indicate that, with 
2,4-D treatment, proteinase and polypeptidase ac- 
tivity decreased in the leaves by the end of the ex- 
periment, whereas in the stems and roots the activity 
increased considerably. The magnitude of the changes 
in proteolytic enzyme activity following treatment 
with 2,4-D indicates a significant influence of the 
growth regulator on this phase of nitrogen metabo- 
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lism. Obviously the activity of these two enzyme sys- 
tems was not influenced by 2,4-D in the direction that 
might have been anticipated from observed changes 
in distribution of protein in leaves, stems, and roots 
following treatment of plants with 2,4-D (2). Possi- 
ble interpretation of these findings will be presented 
elsewhere with further analyses of these plants. 
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Chlorogenic Acid a Possible Metabolite in 
the Terminal Oxidase System 
of the White Potato* 


Gestur Johnson 


Colorado Agricultural Experiment Station, 
Fort Collins, Colorado 


Since chlorogenic acid occurs in a significant amount 
in the white potato (Solanum tuberosum), it may be 
involved in other functions aside from the protective 
action against invasion by Streptomyces scabies and 
other types of injury as reported by Johnson and 
Schaal (1). Boswell and Whiting (2) were among the 
first to demonstrate experimentally that polyphenolase 
is involved in the respiration of the potato tuber. They 
were able to concentrate a natural tyrosinase substrate 
from potato tuber. This substance gave a green color 
with FeCl, which is characteristic of ortho-dihydroxy 
phenols. Upon adding it to respiring potato slices, 
they found increased rates of oxygen uptake and of 
carbon dioxide evolution. They were, however, not able 
to identify this substance. On the basis of the work 
of Johnson and Schaal, the indications are that it is 
chlorogenic acid. 

Robinson and Nelson (3) contend that the active 
principle in potato juice which increases respiration 
is tyrosine. According to their view, tyrosine is oxi- 
dized to 3,4-dihydroxyphenylalanine (DOPA), which 
is the respiratory carrier. They estimated that 85% 
or more of the oxygen uptake may pass through this 
system. 

The presence of chlorogenic acid in potatoes has 
been demonstrated by use of paper chromatography 
(1). However, no DOPA could be detected in potatoes 
by this method. Minute quantities of DOPA can be 
detected on a paper chromatogram by the use of 
Folin-Denis reagent or Pauly reagent (diazotized sul- 


2 Published with the approval of the director, Colorado 
Agricultural Experiment Station, as Scientific Journal Series 
Article No. 375. 
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fanilie acid). The former gives a blue, and the latter 
a reddish-brown, color with DOPA. These reagents 
failed to show any DOPA in concentrated extracts 
prepared from potato flesh. 

Rudskin and Nelson (4) found the natural poly- 
phenolase substrate in the sweet potato (Ipomoea 
batatas) to be chlorogenic acid, and they concluded 
that chlorogenic acid and polyphenolase are involved 
in the terminal oxidase system of the sweet potato. 

In view of the fact that chlorogenic acid is a natural 
substrate for tyrosinase (polyphenolase), and is pres- 
ent in greater quantities in the potato than DOPA, 
the author suggests that chlorogenic acid rather than 
DOPA is involved in the terminal oxidase system of 
the white potato. 
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Repeated Semiannual Spawning of 
Northern Oysters 


V. L. Loosanoff and H. C. Davis 
U. S. Fish and Wildlife Service, Milford, Connecticut 


In Long Island Sound, as well as in ecologically 
similar areas, the spawning season of oysters, Cras- 
sostrea virginica, is confined to the period extending 
approximately from the last week of June until the 
beginning or middle of September. Thus the season 
is comparatively short and occurs once a year. It is 
the latter cireumstance that suggested studies de- 
signed to determine whether the gonad development 
and spawning of the oysters were of the exogenous 
type—initiated and regulated by periodical seasonal 
changes of environment—or of the endogenous type— 
controlled by a pattern confined within the organism 
itself. 

The question has been answered in part by experi- 
ments which showed that ripening of gonads in oysters 
could be achieved even in midwinter by placing the 
oysters for several weeks in warm water of about 
20° C (1). It still remained uncertain, however, that 
this was not merely a case of precocious development 
of gonads which would make the oysters unable to 
undergo normal gametogenesis the following summer. 
To settle this an experiment was devised to find 
whether the oysters are able, under certain conditions, 
to accumulate and discharge spawn in a normal way 
at least twice a year, at intervals of about six months, 
and to do so for two or three successive years. 

The experiment began in the spring of 1947 when 
a group of approximately 250 adult, individually 
numbered oysters was suspended on a float in Mil- 
ford Harbor, Connecticut. By the middle of June, 
when the oysters reached ripeness, they were brought 
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into the laboratory and induced to spawn. After 
spawning they were returned to the harbor. Samples 
of the gonads taken approximately once a month for 
histological studies showed that by the middle of Sep- 
tember the oysters had almost recovered from the 
summer spawning. 

Toward the end of November the oysters began to 
hibernate. Late in December 1947 they were brought 
from the harbor, which at that time was covered with 
a layer of ice, and placed in the laboratory in running 
sea water at a temperature of about 4° C. Using our 
method for conditioning mollusks for winter spawning 
(2), the temperature was gradually increased a few 
degrees every two or three days until it was slightly 
over 20° C, after which the oyster became ripe within 
three to four weeks. They were induced to spawn in 
January and February 1948, discharging normal 
gametes. 

Following spawning, and partial recovery of the 
oysters, the temperature of the water was gradually 
decreased. This process resembled fundamentally the 
condition occurring in our natural waters in late sum- 
mer and fall. In March 1948 the oysters were returned 
to Milford Harbor, where the water temperature was 
only about 4° C—i.e., cold enough to make them 
hibernate. 

Some of the oysters were returned to the harbor 
while their gonads were still in the process of active 
resorption and while they contained undischarged 
eggs. When examined early in May, at which time 
the water temperature was still below 10° C, the 
oysters remained in about the same condition. Ap- 
parently the temperature between the dates of return 
to the harbor in March and the examination was too 
low to permit active resorption of the remaining 
gonad material. However, with the increase of tem- 
perature, which reached 16° C by the end of May, 
the resorption proceeded more rapidly, and was soon 
completed. 

Between the end of May and the middle of June 
1948 the oysters again underwent and completed 
gametogenesis and were easily induced to spawn when 
brought into the laboratory. After the spawning they 
were once more returned to the harbor and went 
through the normal process of gonad resorption and 
glycogen accumulation, eventually entering hiberna- 
tion late in the fall. Thus the condition and behavior 
of the oysters in the summer and fall of 1948 were 
basically the same as during the corresponding period 
the previous year, regardless of their unusual extra 
reproductive activities during the winter. 

In January 1949 the oysters were again brought 
into the laboratory, conditioned, and induced to 
spawn. Then, following the procedure described for 
the preceding year, they were once more returned to 
the harbor. They again spawned in the summer of 
1949. Thus within a period of two years, June 1947- 
June 1949, the oysters were made to develop gonads 
and discharge normal spawn on five occasions at ap- 
proximately six-month intervals. 

The experiments have shown that the processes of 
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gonad development and spawning of these oysters are 
not of the endogenous type; i.e., there is nothing in 
their physical pattern that will not permit reproduc- 
tion oftener than once a year, provided the ecological 
conditions are favorable for all aspects of the physio- 
logical activities involved in this complex process. 

The experiments have also demonstrated that the 
oysters, in developing gonads, showed no dependency 
on seasonal changes in such factors as light, tidal 
rhythm, precipitation, small variations in salinity, 
or other changes that usually occur during the spring 
and early summer when the gonads of oysters are 
rapidly developing. It has also been shown that gonad 
development of oysters is not dependent on certain 
types of plankton organisms that are present in the 
water only during the spring and summer, the time of 
normal gametogenesis and spawning. 

Although the observations reported here concern 
oysters only, we think, nevertheless, that the con- 
clusions may also apply to some other lamellibranchs. 
For example, in our work with the clam Venus mer- 
cenaria, several individuals have been spawned in the 
January-July-January pattern. This ability of some 
Northern lamellibranchs to be conditioned for spawn- 
ing at more frequent intervals than under natural con- 
ditions offers an interesting and practical method for 
studies of physiological ecology, genetics, and other 
aspects of their behavior. 
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Enzymatic Reduction of Cystine by 
Coenzyme I (DPNH)*? 


Walter J. Nickerson and Antonio H. Romano? 


Department of Microbiology, New Jersey Agricultural 
Experiment Station, Rutgers University, New Brunswick 


The occurrence of glutathione reductase, catalyzing 
the reduction of oxidized glutathione (GSSG) by re- 
duced triphosphopyridine nucleotide (TPNH), has 
been demonstrated in pea seeds by Mapson and God- 
dard (1) and in wheat germ by Conn and Vennesland 
(2,3). The latter authors (3) stated that their puri- 
fied preparations of glutathione reductase are without 
activity toward cystine. Meldrum and Tarr (4) had 
previously supplied considerable circumstantial evi- 
dence for the occurrence, in rat blood and in yeast, 
of an enzymatic process utilizing TPNH for the re- 
duction of GSSG. The property of reducing cystine 
has, for a long time, been attributed to plant and ani- 

1Journal Series Paper, New Jersey Agricultural Experi- 
ment Station, Rutgers University—The State University of 
New Jersey, Department of Microbiology. 

2 This investigation was supported (in part) by a research 
grant from the National Institutes of Health, U. 8. Public 


Health Service. 
® Standard Brands Research Fellow in Microbiology. 
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Fic. 1. Rate of oxidation of DPNH by a heat-labile cystine 
reductase system: Curve A, 1 ml heated cell-free extract of 
baker’s yeast (in M/40 phosphate buffer, pH 6.2)+1 ml 
DPNH solution (280 pg) +1 ml saturated cystine solution 
in M/40 phosphate buffer; Curve B, 1 ml cell-free extract of 
baker’s yeast +1 ml DPNH solution (280 pg) +1 ml buffer; 
Curve ©, 1 ml cell-free extract of baker’s yeast +1 ml DPNH 
solution (280 pg) +1 ml saturated cystine solution in buffer. 


mal tissues, but the mechanism of this reduction has 
not been elucidated. Tunnicliffe (5) reported the ex- 
istence, in tissue residues, of a thermostable substance 
capable of reducing disulfides. The statements of 
Abderhalden and Wertheimer (6) that frog muscle 
ean be washed until it shows no power of reducing 
cystine, and that the reducing power can be restored 
by the addition of “Kochsaft” suggest the participa- 
tion of a thermostable coenzyme. 

After grinding washed cells of baker’s yeast 
(starch-free pound cakes of Fleischmann’s yeast) at 
2° with powdered glass in a microhomogenizer de- 
signed by Brendler (7) (employing a Lucite rotor and 
made by E. Machlett & Son), we have succeeded in 
obtaining a cell-free extract containing a heat-labile 
enzyme catalyzing the reduction of cystine to cysteine 
by reduced disphosphopyridine nucleotide (DPNH). 
The rate of oxidation of DPNH in the presence of 
cystine and the enzyme (which may be termed cystine 
reductase) has been followed in a Beckman Model DU 
Quartz Spectrophotometer at 340 mu. The DPN 
(Schwarz Laboratories, 65% pure, TPN-free) was 
reduced by the method of Hogeboom and Barry (8). 
As shown in Fig. 1, a slow rate of oxidation of DPNH 
in the absence of cystine is occasioned by substances 
contained in the enzyme preparation; in the presence 
of cystine the rate of oxidation of DPNH is greatly 
accelerated. Heating at 100° C for 10 min completely 
destroys this activity. The apparent reaction may be 
written : 

reductase 
Cystine + DPNH ——————-—> 2 eysteine + DPN*. 
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Reduced coenzyme II (TPNH) is without activity in 
this system. We have, however, observed glutathione 
reductase activity in cell-free extracts from baker's 
yeast; and, confirming observations of others (1-3), 
find that TPNH is the hydrogen-donating agent 
whereas DPNH is not active in the glutathione re- 
ductase system.* 

The appearance of —SH from the enzymatic re- 
duction of cystine has been followed by iodine titra- 
tion and by the phospho-18-tungstic acid method of 
Shinohara (9); the data obtained by the two methods 
showed excellent agreement. Cystine reductase activity 
has been found in acetone powder preparations of 
ungerminated peas (Topper variety) and in two 
strains of the pathogenic yeast Candida albicans, as 
well as in baker’s yeast. 

If acetone powder preparations of baker’s yeast 
are washed, the ability to reduce cystine to cysteine is 
lost. This activity is restored to the washed residue by 
the addition of DPNH, as is shown in Fig. 2. 


4.0 


MILLIGRAMS CYSTEINE 


i 2 5 ‘ 5 e 
TIME (HOURS) 
Fic, 2. Effect of DPNH on cystine reduction as measured 
by iodine titration: Curve A, 2 g washed acetone-dried bak- 


er’s yeast+90 mg cystine+780 pg DPNH; Curve B, 2 g 
washed acetone-dried baker's yeast +90 mg cystine. 


The procedure employed was as follows: 20 g ace- 
tone powder was washed twice with 200 ml distilled 
water, and suspended in 100 ml M/40 phosphate 
buffer, pH 6.2. Ten ml of this suspension (2 ¢ ace- 
tone powder) was added with 90 mg cystine and 780 
ug DPNH to a 250-ml filter flask. The volume was 
made up to 40 ml with M/40 phosphate buffer, pH 6.2; 
1 ml toluene was added to prevent microbial activity. 
The flask was stoppered, evacuated through the side 
arm, and filled with nitrogen. The reaction was 
stopped by the addition of 2 ml 10% phospho-24- 
tungstic acid in 5% HCl. After filtration, the volume 
of the filtrate was made up to 50 ml. A 10-ml aliquot 
was removed for cysteine determination by the Shino- 
hara method, and the remaining 40 ml was titrated 
with 0.005 N iodine. 


*TPN was generously provided by the Armour Labora- 
tories, Chicago, through the courtesy of Lawrence L. Lachat. 
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Since it is known that the action of many anti- 
bioties can be reversed by cysteine, it was thought that 
this enzyme system might be affected. However, cys- 
tine reduction was not inhibited by streptomycin, 
fradicin (10), or penicillin. 
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Veralbidine, a New Alkaloid from 
Veratrum album 


A. Stoll and E. Seebeck 


Research Laboratories of Sandoz Ltd., 
Basel, Switzerland 


After cautious extraction of Veratrum album and 
working up of the alkaloids, it was possible to isolate 
the already known bases protoveratrine, jervine, and 
rubijervine. From the mother liquors, by erystalli- 
zation from ether, we were able to separate a new 
alkaloid for which we propose the name “veralbidine.” 
Pure veralbidine crystallizes from dilute acetone in 
pentagonal plates, from dilute methanol in prisms, 
and from ether in bunches of fine needles. The erystals 
melt between 181° and 183° C and exhibit a specific 
rotation of (a) =-11.7° in pyridine and [a] = 
+5.4° in chloroform. In 84% sulfuric acid, veralbidine 
gives a colorless solution. It is sparingly soluble in 
ether, alcohol, and acetone and insoluble in water. It 
dissolves readily in chloroform. Veralbidine is irrita- 
ting to the nasal mucosa, causing sneezing. 

The empirical formula of the new alkaloid, as deter- 
mined by chemical analysis, is C,,H,,0,.N. For ana- 
lytical purposes the alkaloid was dried at 110°. 

Required: C, 62.44%; H, 8.57%; N, 1.97%. 
Found:  , 62.21%; H, 8.53% ; N, 2.14%. 

Veralbidine yields a crystalline thiocyanate which 
melts at 235°-236° with decomposition and frothing. 
It is readily soluble in methanol and acetone, but 
sparingly soluble in water. The analytical figures ob- 
tained after drying at 110° agreed with the empirical 
formula C,;H,,0,.N - HNCS. 

Required: C, 59.26% ; H, 8.05% ; N, 3.64%; 8, 4.16%. 

Found: C, 59.04% ; H, 8.09% ; N, 3.59%; 8, 4.09%. 

C, 59.10% ; H, 8.17% ; N, 3.54%. 

Veralbidine also yields a erystalline hydrochloride 

which is readily soluble in aleohol and water. The 
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hydrochloride melts at 250°-251° with decomposition 
and frothing. Empirical formula, C,;H,,0,.N - HCl. 


Required: C, 59.43% ; H, 8.29% ; Cl, 4.73%. 


Found: C, 59.32% ; H, 8.45% ; Cl, 4.61%. 


It is intended to give a more detailed report on the 
constitution and pharmacological action of veralbidine 
at a later date. 


Manuscript received December 28, 1951. 


The Effect of Experimental Stress upon 
the Photically Activated EEG* 


George A. Ulett and Goldine Gleser? 


Department of Neuropsychiatry, 
Washington University School of Medicine, 
St. Louis, Missouri 


In the search for neurophysiological concomitants 
of mental processes it has seemed worth while to aug- 
ment electroencephalographic investigation with the 
use of the stimulus of intermittently flashing light 
(1). The ability of such photic stimulation to drive 
the brain waves was described in 1934 by Adrian and 
Matthews (2). Such stimulation produces visual sen- 
sations (Prevost-Fechner-Benham effect) and a vari- 
able dysphoria. Walter (3) has made the observation 
that the type of brain response produced seems at 
times to vary in a complex manner with alterations 
in the subject’s mood and that EEG responses ap- 
pearing at a harmonic of the stimulus frequency 
might increase at the expense of the primary re- 
sponse. The ability of photic stimulation itself to 
produce mood changes (1,3), however, renders such 
isolated disclosures difficult of interpretation, and 
hence prompted our investigation of changes in the 
photically stimulated EEG in subjects whose mental 
state was deliberately altered under laboratory con- 
ditions. 

Ninety-six subjects 18-35 years of age were used in 
this procedure. They were divided into three groups. 
Groups I and II were selected from a larger sample 
studied for “anxiety-proneness” by psychiatric and 
psychological examination (4). Group I consisted of 
30 subjects judged least likely to develop symptoms 
of anxiety under stress. Group II was composed of 
25 psychiatric patients with diagnoses of psycho- 
neurosis or character disorder in which anxiety was 
the predominant symptom. These two groups were 
placed under an experimental anxiety-producing situ- 
ation in an attempt to determine whether such stress 
could affect the photically driven EEG and whether 
the two groups might react differently. 

Group III (41 subjects) was the control group, 
consisting of experimentally sophisticated medical 


1This report was completed under Air Force Contract 
Number 83(088)-13884. It is one of a series of studies under 
R and D Project 21-37-002, Development of Psychiatric 
Screening of Flying Personnel, Department of Clinical Psy- 
chology, U. 8S. Air Force School of Aviation Medicine. 

2 The technical assistance of Rosemary Baessler and Ruth 
Ellerman is gratefully acknowledged. 
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students and hospital staff who were known to be 

without gross psychiatric disturbance. They were sub- 

jected to photie stimulation only, without the added 
experimental stress. 

The experimental procedure required approxi- 
mately 30 min. Following the recording of the basic 
EEG all subjects were exposed to intermittent photic 
stimulation at a frequency of 14 flashes/see. After 
an initial 3 min the stimulation was interrupted. In- 
structions for the ensuing procedure were then given. 
Different instructions were given to several groups: 
a) Groups I and II were told that during photic stimu- 

lation they would have a variety of subjective sen- 
sations. They were told that these were known to the 
experimenter [untrue!] and that they would be 
ealled upon to report these experiences briefly and 
correctly in response to a bell rung at 15-see inter- 
vals. They were informed each time of the correct- 
ness or incorrectness of their answers and told that 
as an incentive to correct reporting an electric shock 
would be administered if they gave 10 incorrect re- 
plies. The replies were then graded in a predeter- 
mined fashion, and all subjects received a shock to 
the hand after their twentieth (i.e., tenth incorrect) 
response, The procedure was repeated a second time 
but stopped just short of another shock. 

b) The control groups were exposed to the public stimu- 
lation for an equivalent length of time but without 
experimental stress. Group III, was told: ‘‘ Relax, 
keep your eyes open, and look at the screen.’’ Group 
III, was told: ‘‘We would like to know what you 
experience as you look at the light flashing on the 
screen. You will be asked every few seconds to report 
as briefly as possible. Accuracy is not important and 
please be brief.’’ 


Photiec stimulation was again introduced, and after 
1 min recording Groups I and II were subjected to 
the stress situation for a period of 10 min, At the end 
of this period, photic stimulation continued for an 
additional 5 min, but the subjects were informed that 
they could relax, there would be no more bells or 
shocks, and they need give no more replies. The con- 
trols were recorded for an equivalent length of time. 

The EEGQ’s were recorded from a standard place- 
ment of bipolar right parieto-occipital needle elec- 
trodes made with reference to midline and inion. The 
critical occipital lead was placed 1 em above and 1 
em to the left of the inion. All subjects were recorded 
with eyes open and were seated behind a large opal- 
glass screen placed some 6-12 in. from the face. The 
light stimulus was from a tungsten-filament source. It 
completely filled the subject’s visual field with a circle 
of light of 200 ft-c maximum intensity. This light was 
interrupted at a rate of 14 flashes/see by a pendulum- 
type episcotister. The EEG, recorded through Grass 
Model II amplifiers, was electronically analyzed by a 
modified, Walter-type electronic brain wave analyzer 
which permitted an accurate analysis, by 10-sec 
epochs, of all changes in power (product of amplitude 
and number of waves) in the 14-c/see band of the 
EEG, as recorded before, during, and after photic 
stimulation at this frequency. 

The brain wave response to photic stimulation was 
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determined by measuring the deflection of the ana- 
lyzer pen for the 14-c/see band of the brain wave for 
representative 10-see periods during the time of photie 
stimulation, using as a base line the pen deflection for 
this band of the brain wave taken with eyes open and 
without stimulus. Such response is herein called 
“driving.” 

The average driving response of Groups I, IIT,, 
and III, is shown in Fig. 1. Points on the ordinate 
indicate average millimeters of the analyzer pen de- 
flection. These in turn are directly proportional to 
the groups’ activity in the 14-c/see band of the EEG 
at representative periods of time. The period inter- 
vals A, B, and C, with their appropriate subnumerals, 
indicate, respectively, the resting, stress, and post- 
stress periods of the experiment as previously de- 
seribed. The black line indicates the stressful period, 
and the arrow the time of shock for Group I. 

From Fig. 1 it appears that the experimental 
group (1), during stress, showed a considerably lower 
response to intermittent photic stimulation as com- 
pared with the control subjects. The difference is 
even more notable since their driving previous to 
stress (A, and A,) was the highest. However, it should 
be pointed out that individuals vary considerably in 
the extent to which the brain wave may be driven at 
a given frequency, and the distribution of driving is 
greatly skewed in that a small number of individuals 
give very high responses. Also, the amount of response 
for a single individual fluctuates considerably from 
time to time, and this fluctuation is greater for high 
levels of driving. Group averages are affected by large 
values and may not at all reflect the modal trend. 

In order to obtain less skewed distributions with 
more homogeneous variance, from group to group, 
and a more accurate picture of group trends, a trans- 
formation was made to the square root of the measure 
of driving. The average values for this transformed 
variable when the groups were equated as to original 
driving level (A,) are shown in Fig. 2. These values 
were used for all tests of significance. It may be seen 
that although the differences between the groups are 
now reduced the general trends persist. 

For Group I there was a significant drop in driving 
level between the response at A, and the correspond- 
ing response during the period of stress (B, through 
B,). No such decrease in response was obtained for 
Groups IIT, or III,. The average response for these 
two groups was practically identical, indicating that 
verbalizing in itself did not affect photic driving. The 
difference between the average change in response for 
Group I and the change in response for Groups III, 
and III, combined was significant at the 5% level. 
We can therefore conclude that for normal subjects 
the introduction of experimental stress tends on the 
average to lower the driving response. Fig. 3 illus- 
trates this point by means of representative strips 
taken from the EEGs of an experimental and a con- 
trol subject at appropriate points in the procedure. 

The EEG response of the patients (Group II) was 
compared with that of the non-anxiety-prone experi- 
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Fic. 3. Representative samples of EEG records from an experimental subject exposed to stress and a control at corre- 
sponding periods of rest and photic stimulation. 
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Fic. 4. Square root of average EEG driving response adjusted for difference in initial driving level (A, level) for experi- 
mental subjects and anxious patients before, during, and after stress. 
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mental subjects (Group I). Both of these groups, 
when subjected to experimental stress, showed a de- 
¢rease in driving below their original level. However, 
the average drop for the patient group was not as 
pronounced as for the experimental subjects (Fig. 4). 
The difference between these two curves was not sig- 
nificant, and yielded no measure for differentiating 
between patients with anxiety and individuals who 
were not anxiety-prone. 

Group I showed a considerable rise in driving after 
the stress period was over, so that at C, they were at 
the same or a slightly higher level than the normals 
who reported their sensations while under no stress 
(Fig. 2). The inerease in driving between B, and 
C, for Group I was significant beyond the 5% level 
(d = .393, o=.161, t= 2.44). Thus the normal subjects 
showed a recovery in driving after the tension was 
removed. No such inerease was evident in the patient 
group (Fig. 4). Unfortunately, however, this differ- 
ence in response was not discovered until all data had 
been collected; hence, we do not know whether the 
patients also would have shown an increase in driving 
if allowed a longer period of recovery. 

The driving response at the second harmonic (28 
¢/sec) was also examined for all groups. There was 
found to be an average increase in harmonic response 
in those subjects who were exposed to experimental 
stress. However, the control subjects showed a similar 
tendency toward increased response during prolonged 
stimulation, and thus this phenomenon could not be 
attributed to the stress situation per se. 

From our work it appears that the occipital rhythms 
induced by intermittent photic stimulation are dis- 
turbed by emotional tension in a fashion similar to 
that in which such stress produces a-blocking. In both 
instances the synchronized basic pattern is disturbed 
and the amount of recorded activity is decreased. The 
mechanisms by which such interruption is accom- 
plished are not fully known, but one assumes from 
observations such as those of Gellhorn (5), Sapir- 
stein (6), and Jasper (7) that, with the production 
of anxiety, discharge from diencephalic regions inter- 
feres with cortical mechanisms of synchronization by 
occupying neuronal circuits that are otherwise pro- 
ducing a resting or driven beat. 

The finding that screened control subjects and 
anxious patients do not show a differential decrease 
of response in the photically activated EEG with the 
introduction of experimental stress is not entirely un- 
expected. Malmo (8, 9) reported negative results in 
attempting to differentiate patients from controls on 
the basis of amount of a-blocking accompanying pain- 
ful stimulation. It is possible that the stress of our 
experimental situation could have induced a degree 
of heightened attention or “vigilance” in the experi- 
mental subjects which matched the effect of any 
anxiety that appeared in the chronically anxious 
patients. Vigilance may, as Liddell (10) stated, be a 
precursor of anxiety. If this be true its induction in 
the experimentally stressful situation would hinder 
the differentiation of our two groups. 
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The relationship of the neural mechanisms respon- 
sible for the photic driving response to those that 
produce a-activity is as yet undetermined. Observa- 
tions in which a resting a ean coexist relatively un- 
changed with the appearance of a driving response 
at another frequency suggest that independent cell 
groups may be at work. The present study does not 
answer this problem but does suggest that, whether 
or not such mechanisms use morphologically different 
or identical units, at least they react similarly when 
the subject is placed under emotional stress. 


References 


1. ULett, G. A. Psychosomat. Med. (in press). 

2. ADRIAN, E. D., and Matruews, B. H. Brain, 57, 355 
(1934). 

3. WALTER, W. G. J. Mental Sci., 96, 1 (1950). 

4. UvLetTt, G. A., et al. School of Aviation Medicine Reports 
(in press). 

5. GeLLHORN, E. In P. Hoch and J. Zubin (Eds.), Anziety. 
New York: Grune & Stratton, 205 (1950). 

6. SAPIRSTEIN, M. R. Psychosomat. Med., 10, 145 (1948). 

7. Jasper, H. H. EEG Clin. Neurophysiol., 1, 405 (1949). 
8. MALMO, R. B., et al. Science, 108, 509 (1948). 

9. MALMO, R. B., and SHaGass, C. Psychosomat. Med., 11, 
9 (1949). 

10. LippELL, H. In P. Hoch and J. Zubin (Eds.), Angiety. 
New York: Grune & Stratton, 183 (1950). 


Manuscript received January 14, 1952. 


Melting Phenomena of a Surface of 
Monomolecular Thickness* 


D. E. Beischer 


U. S. Naval School of Aviation Medicine, 
U. S. Naval Air Station, Pensacola, Florida 


A number of observations points to the fact that 
the surface deviates in its melting behavior from mat- 
ter in bulk. Lord Kelvin (1871) was the first to recog- 
nize that the melting point of the first ordered molecu- 
lar aggregations is lower than that of bigger crystals. 
This lowering of the melting point with decrease in 
the size of the particles, corresponding to an increase 
of the total surface, was often observed thereafter 
(Ostwald, Freundlich, and Haber). Another group of 
experimenters noticed that substances absorbed on 
porous solids like silica may melt, in extreme cases, 
40° below their regular melting points (1). Recently 
Hiittig and Lichtenecker (2) observed that the sur- 
face melting of metal layers 10-* em thick takes place 
at a temperature considerably lower than the true 
melting temperature, the difference sometimes being 
several hundred degrees. Stranski (3) found a “round- 
ing off” which removes rough spots on a solid surface 
before melting, forming a new “erystal face.” 

Previous work of this author (4), using radioactive 
monolayers, suggested that these layers would be 
ideally suited to investigate the phase transition of the 
topmost layer of a solid material. The radioauto- 
graphic technique was found to be extremely helpful 
in such investigations. 


1 Opinions or conclusions contained in this report are those 
of the author. They are not to be construed as necessarily 
reflecting the views or the endorsement of the Navy Depart- 
ment. 
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The radioactive monolayers were prepared and 
transferred to a solid substratum by using the Lang- 
muir-Blodgett method (5). Mica plates, slightly 
seratched on the surface by a fine needle, were used 
as a convenient supporting material for the layers. 
They were dipped under a surface of distilled water 
which was later covered by a monolayer of C**-labeled 
stearic acid. In preparing this monolayer tricresyl 
phosphate was used as piston oil. On its way out of 
the water the mica surface takes up the monolayer 
from the water surface and is covered by a homo- 
geneous layer of radioactive stearic acid. Specimens 
thus prepared were heated in a copper block oven 
without touching the walls. 

The two-dimensional order of the unheated mono- 
layer manifests itself on radioautographs in the form 
of an area of homogeneous optical density. The 
seratched signs are not noticeable, as the monolayer 
stretches like a blanket over all uneven parts of the 
surface. In heated specimens these signs appear and 
become gradually more and more visible as the tem- 
perature and tlie heating time increase (Fig. 1). The 
temperature at which the first inhomogeneity of the 
radioautograph is noticeable depends greatly on the 
duration of the heating process. In a series of samples 
heated 30 min, the temperature was found to be 35° 
C, and in another series heated 3 min it was 40° C. 
After a four-month storage of the engraved plates at 
room temperature (27° C), faint outlines of the 
marks could be observed. The time of exposure of the 
photographie plate, usually 110 hr, is not included 
in the above data since the photographie exposure was 
performed at the low temperature of 3° C. 

This very simple method of observation indicates 
that the two-dimensional lattice of a stearic acid 
monolayer becomes unstable well below the normal 
melting point of the stearic acid (70° C). As the 
temperature increases, more and more molecules move 
from their position in the lattice by diffusion or evap- 
oration. They leave holes in the original structure and 
thus further the phase transition solid-liquid. The dif- 
fusing molecules come to a rest at points on the sur- 
face where they are bound chemically. In an earlier 
study (4) the rims of scratches, on which the alumi- 
num atoms of the mica structure are accessible, were 
found to be the places where diffusing stearic acid 
molecules are immobilized by formation of aluminum 
stearate. This method is very sensitive, since small 
accumulations of a radioactive substance are easily 
noticeable on the otherwise homogeneous background 
of the radioautographs. 

Two additional observations confirm the above-men- 
tioned results. In a quantitative study of surface dif- 
fusion of stearic acid on mica, this author (4) found 
that the surface diffusion coefficient D, at 50° and at 
60° C was 1.1 and 2.8 em? sec“, respectively. These 
values are greater than the values normally found for 
volume diffusion coefficients of substances in solids. 
They are of the magnitude of diffusion coefficients in 
liquid diffusion media. Furthermore, the log D vs. 1/T 
relationship does not show a change in direction at 
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Fic. 1. The melting process of a monolayer is indicated by 
surface diffusion of the tagged molecules to scratches (cross) 
where they are immobilized by chemical binding to the sup- 
porting material. 


the melting point of the stearic acid. This indicates 
that the monolayer has no phase transition at the 
temperature characteristic for the melting point of 
the bulk material. 

An explanation of this special behavior of the sur- 
face can be attempted, based on the widely accepted 
theory of the melting process given by Lennard-Jones 
and Devonshire (6). This theory considers the melting 
process as an order-disorder transition based upon 
effects in the immediate neighborhood of the atoms. 
The neighborhood of molecules in the surface deviates 
so much from the neighborhood of molecules inside the 
phase that a special behavior of the phase transition 
is understandable. The molecules in a complete mono- 
layer are bound to each other in two directions only. 
In addition, there is a certain influence on the film by 
the supporting material. All in all, the amount of 
translational energy which must be made available 
to render the two-dimensional lattice unstable will be 
smaller than in the three-dimensional case. The order- 
disorder transition will take place in the surface at a 
lower temperature than inside the phase. Lennard- 
Jones (6) has already suggested that the migration 
of surface atoms may be the first step of melting of 
a solid. 

The experiments described above reveal still an- 
other phenomenon of surface melting. The sharp melt- 
ing point of matter in bulk, which is so characteristic 
for a purée substance, could not be found in the phase 
transition of a monolayer of stearic acid. Similar ob- 
servations had already been made by Adam (7). He 
reported that the melting of a solid film on a liquid 
surface is rarely observed to be sharp. The transition 
in the monolayer on solid and liquid substrata occurs 
gradually in a “melting interval,” with the time as an 
additional factor. The single molecules break from 
their position in the two-dimensional lattice at a rate 
depending on the statistical nature of the energy 
available locally. The sharp melting point of material 
in bulk requires for its explanation the additional as- 
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sumption that less energy is necessary to move several 
molecules out of their places in the three-dimensional 
lattice than to move the same molecules singly. The 
melting behavior of the material in bulk is determined 
by cooperative phenomena connected with the long- 
range order of the molecules in the solid state, whereas 
the behavior of the surface seems to depend more on 
the interaction of the neighboring molecules only. 
The great importance of the surface of a solid body 
in all its communications with its surroundings makes 
surface research a vital part of our endeavor to under- 
stand the physical behavior of solid matter. The new 
possibility of observing the behavior of the topmost 
molecular layer of solids by radioautographs will be 
beneficial to a wide variety of experimental research 
and theoretical discussion. The application of this 


method on the observation of the phase transition is 
an example. It confirmed earlier observations of the 
melting phenomena of a surface in a more direct way. 
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Comments and Communications 


Zoological Nomenclature 


Norice is hereby given that, as from October 15, 
1952, the International Commission on Zoological 
Nomenclature will start to vote on the following cases 
involving the possible use of its plenary powers for 
the purposes specified in brackets against each entry. 
Full particulars of these cases were published on 
April 15, 1952, in the Bulletin of Zoological Nomen- 
clature, those relating to cases (1) to (4) in Part 5 of 
Vol. 6, those relating to eases (5) to (18) in Parts 7/8 
of Vol. 7. 


1) Meigen, 1800, Neuvelle classification [suppression]. 

2) Lysippe Kinahan, 1858 (Class Crustacea) [valida- 
tion]. 

3) Cummingella Reed, 1942 (Class Trilobita) [designa- 
tion of type species]. 

4) Dionide Barrande, 1847 (Class Trilobita) [valida- 
tion]. 

5) Vol. 1 of Cramer’s Uitl. Kapellen: Schiffermiiller’s 
‘Wiener Verzeichniss;’’ Fabricius’ Syst. Ent.; 
Vols. 6 and 7 of the Naturforscher. [relative to 
priority for names of butterflies in]. 

6) Naucoris Geoffroy, 1762 (Class Insecta, Order 
Hemiptera) [validation]. 

7) geoffroyi Leach, 1817 Coriva (Class Insecta, Order 
Hemiptera) [validation]. 

8) Sand crab [trivial name for]. 

9) Acmaea Eschscholtz, 1833, and Acmea Hartmann, 
1821 (Class Gastropoda) [settlement of problem re- 
lating to]. 

10) Petalifera Gray, 1847 (Class Gastropoda) [valida- 
tion, if name found invalid]. 

11) punctata Cuvier, 1803, Aplysia (Class Gastropoda) 
[validation]. 

12) Ammonia Briinnich, 1771 (Class Cephalopoda or 

Rhizopoda) [suppression]. 

Encrinus Schulze, 1760 (Class Crinoidea) [valida- 

tion]. 

14) and 15) -Archaeocidaris McCoy, 1844, and Pholi- 
docidaris Meek & Worthen, 1869 (Class Echinoidea) 
[validation]. 
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16) Eriechinus Pomel, 1883 (Class Echinoidea) [sup- 
pression }. 

17) Odobenus Brisson, 1762 (Class Mammalia) [valida- 
tion]. 

18) Chinchilla Bennett, 1829 (Class Mammalia) [de- 
termination of type species]. 


Comments on the above eases should be sent as soon 
as possible to Francis Hemming, Secretary to the 
Commission, 28 Park Village East, Regent’s Park, 
London, N. W. 1, England. 

Francis HemMINnG 


Secretary to the International Commission 
on Zoological Nomenclature 


Salivary Amylase Inhibition 


SEVERAL papers have appeared recently describing 
an inhibition of salivary amylase by indole derivatives 
(1,2) and several plant hormones (3,4). This was 
rather surprising to us, for during our study of the 
erystalline amylases (5-7) incidental work was done 
in the presence of similar substances without any 
observable effect. We therefore thought it necessary 
to clarify this point. 

Both crude human saliva and erystalline human 
salivary a-amylase (6) have been used. The amylolytic 
power has been determined at 20° C by a reducto- 
metric method (8), using Sumner’s 3-5 dinitrosalicylie 
acid (9), as well as by a method based on the change 
of color of the starch-iodine complex (10). The latter 
method, however, is not suitable in the presence of 
indole derivatives, as these compounds use up the 
iodine, a large excess of which must therefore be 
added. The substrate, a 1% solution of Zulkowski 
starch,! was buffered at pH 6.90, and the determina- 
tion made in presence of 0.0067 M NaCl. The fol- 
lowing substances have been tested for their influence 

1 Prepared in our department by R. Menzi. 
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on the amylolytic action, in concentrations ranging 
from 0.01 to 0.0001 M (covering approximately the 
range of concentrations used by the previous auth- 
ors): tryptophane, proline, nicotinie acid, 6-indole 
acetic acid, B-indole propionic acid,? a-naphthalene 
acetic acid,® and 1-4 dichlorophenoxyacetic acid.* 
None of these compounds has shown the slightest 
inhibiting power under the above-mentioned condi- 
tions. It is therefore certain that human amylase is 
not inhibited by the indole derivatives and other 
plant hormones that have been mentioned. 
Ep. H. FiscHer 


J. 
Department of Organic Chemistry 


University of Geneva 


References 


1. Turner, N. C., and Crane, E. J. Dental Research, 23, 
413 (1944). 
2. Turner, N. C., and Crowe rt, G. EB. Ibid., 26, 99 (1947). 
8. VoLKker, J. F., and Murray, D. P. Tufts Dental Outlook, 
21, (2), 3 (1947). 
4. VoLKer, J. F. Science, 112, 61 (1950). 
5. Fiscuer, Ep. H., and BernreLp, P. Helv. Chim. Acta, 
31, 1831 (1948). 
6. Meyer, K. H., et al. Ibid., 2158. 
7. Fiscuer, Ep. H., Duckert, F., and Brernrevp, P. Jbid., 
32, 1060 (1950). 
8. NOELTING, G., and BERNFELD, P. Jbid., 31, 286 (1948). 
* 2) J. B. J. Biol. Chem., 62, 287 (1925) ; 65, 393 
). 
~ BERNFELD, P., and FuLp, M. Helv. Chim. Acta, 31, 1420 
1948). 


2 All the preceding substances are pure biochemicals from 
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* Prepared in our department. 
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Isolation of Ascorbic Acid and 
Rhamnosides from Sea Water 


THE presence in sea water of a substance that is 
physiologically active in oysters and that can be 
measured photometrically with n-ethyl carbazole has 
been reported by Collier, Ray, and Magnitzky (1). 
Comparison of the n-ethyl carbazole absorption spec- 
trum formed in sea water with spectra of pure car- 
bohydrates led to the conclusion that more than one 
carbohydrate was taking part in the determination. 
Methods to isolate and identify the compounds were 
then sought. 

The carbohydrates were removed from sea water 
onto a column of activated charcoal, as described by 
Whistler and Durso (2). They were then removed 
from the column by elution with ethanol. Evaporation 
of the eluate gave two white crystalline compounds, 
which were separated by their different solubilities in 
50% ethanol. The substance that precipitates in 50% 
ethanol, as yet unidentified, gives some indication of 
being a rhamnoside. 

Evaporation of the aleohol-water mixture produced 
a crystalline compound which, in water solution, gave 
an ultraviolet absorption spectrum similar to that 
reported for dehydroascorbic acid by Herbert, Hirst, 
Percival, Reynolds, and Smith (3). 

In order to study the similarity between the ab- 
sorption spectra more closely, we prepared a solution 
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of dehydroascorbie acid by oxidizing ascorbic acid in 
the presence of Cu ++. The absorption spectrum of 
this oxidation product agreed very closely with that 
of our compound from sea water, both in water and 
in 79% H,SO,. The colors resulting from the reae- 
tion of the oxidized ascorbie acid and from our sam- 
ple with 2,4-dinitrophenyldydrazine exhibited the 
same spectra. The amount of sample available was too 
small to allow any extensive recrystallization and, 
therefore, any comparison of melting points with 
those reported in the literature was not feasible. 

Absorption spectra from samples of sea water taken 
in various parts of the Gulf of Mexico agreed closely 
with the spectra we had run on oxidized ascorbie acid. 
We concluded from these curves that the vitamin is 
present in the sea largely in the form of dehydro- 
ascorbic acid. The amounts of vitamin as shown by 
the absorption spectra did not agree with the caleu- 
lated amounts of carbohydrate found by the n-ethyl 
earbazole method. The discrepancy is probably due 
to the as yet unidentified “rhamnoside,” which shows 
some color with n-ethyl carbazole. This “rhamnoside” 
is by far the most abundant carbohydrate in sea 
water. We have found concentrations as high as 0.1 
z/| of the “rhamnoside” from inshore waters. 

Peter J. WANGERSKY 

Gulf Fishery Investigations 
U. 8S. Fish and Wildlife Service 
Fort Crockett, Galveston, Texas 
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Experts’ Biases about the Older Worker* 


In ovr industrial economy, which is characterized 
by rapid technological change, increasing mechaniza- 
tion, and increasing specialization, youth and speed 
are at a premium. The overemphasis on youth is 
accompanied by a corresponding underestimation of 
age, with the result that individuals are fearful about 
aging. This value system has given rise to complaints 
and erroneous beliefs about the abilities, skills, and 
personality structure of the older worker. 

During the past year the attitudes of several groups 
toward the older worker were investigated. The groups 
differed in age, educational background, and socio- 
economic status, and they included undergraduate stu- 
dents, graduate students, middle-aged nonprofessional 
workers and their wives, and retired men and women 
living in the community and in homes for the aged. 
Attitudes were measured by their agreement or dis- 
agreement with a questionnaire of 51 statements about 
the older worker. Some of the statements covered 
physical decline; others covered mental decline; still 


1 Retirement and Adjustment Series: Number 9. Sponsored 
cooperatively by the Institute of Adult Education and the 
Institute of Psychological Research, Teachers College, Co- 
lumbia University. 
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others were concerned with resistance to new ideas 
and procedures, reaction to criticism, attitude toward 
retirement, attitudes toward the younger worker, ete. 
All the statements were oriented in terms of dis- 
ability. Those dealing with physical changes with age 
have a basis in fact, since there is no doubt that cer- 
tain changes do occur with age, such as the loss of 
visual and auditory acuity, reduction of strength and 
endurance, and retardation of reaction time. Beyond 
the age of 45 there is a reduction in physical reserve, 
and there may also be a narrowing range of adapta- 
tion. However, the known facts about aging indicate 
that the physical changes are gradual and vary widely 
among individuals. Moreover, some of the losses in 
physiological capacity may be compensated for by 
the use of glasses or hearing aids, or by modification 
of work tasks. Apart from the items dealing with 
physical changes, most of the statements in the ques- 
tionnaire are not supported by any experimental evi- 
dence. They are beliefs, misconceptions, and stereo- 
types about the job performance of the older worker. 

The responses of the groups listed above indicate a 
negative attitude toward the older worker. Both young 
and old subscribe substantially to erroneous notions, 
although graduate students do not accept the beliefs 
as readily as the other groups studied. 

Recently a national meeting was called to discuss 
problems of the older worker and his retirement. The 
participants, who included representatives of manage- 
ment, labor, government, medicine, social work, and 
universities, were individuals with a great deal of 
experience and interest in the problems of the older 
worker. The questionnaire described above was given 
to them in order to determine to what extent a highly 
selected group of this kind would agree with the be- 
liefs about the older worker. Only 35 of the 75 par- 
ticipants filled out the questionnaire, despite the fact 
that the president of the conference had explained its 
purpose and had asked for full cooperation. The aver- 
age age of the group was 46 years, with a range from 
30 to 70 years. 

The results, which should be interpreted with con- 
siderable caution because of the small number of 
eases, indicate that the respondents subscribed to 
fewer misconceptions about the older worker than do 
any of the groups referred to above. However, more 
than 30% exceeded the mean number of stereotypes 
subscribed to by graduate students. More than 80% 
of the respondents agreed that older workers take 
longer in getting over illness; 65-75% agreed that 
they take longer in getting over injuries, are more in- 
terested in security than job advancement, look to 
the past, and need more time to learn new operations; 
50% agreed that older workers resist new ways of 
doing things. On the other hand, none of the respond- 
ents subscribed to the beliefs that older workers fail 
in emergencies, make many errors, are interested only 
in putting in their hours, spoil much of their work, 
and quit jobs frequently. 

There were wide and interesting differences among 
the various groups represented at the conference. The 
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number of beliefs subscribed to by those representing 
the universities, government, and labor was consider- 
ably below the mean for the total group, whereas the 
number accepted by those representing management, 
medicine, and social work was considerably above the 
mean. For the labor representatives, a higher propor- 
tion agreed that older workers need longer and more 
frequent rest periods. For the social workers, a higher 
proportion believe that they take jobs away from 
younger workers, are unsure of themselves, increase 
production costs, are unable to smooth out disagree- 
ments, cannot concentrate, are critical of younger 
workers, need more time to learn new operations, are 
not physically able to keep up with the work, resist 
new ways of doing things, look to the past, and are 
suspicious of other workers. For the physicians, a 
higher proportion think that older workers are slow, 
fail to keep up with changing methods of work, have 
a high rate of absenteeism, lose jobs often, get all the 
breaks, take credit for the work done by younger men, 
have difficulty in planning their work, are paid too 
much for the work they do, increase costs of pensions 
for employers, are slow to catch new ideas, are 
mentally unable to keep up with the job, are difficult 
to work with, and cannot listen to other people’s com- 
plaints without getting irritated. For management, 
a higher proportion agreed that older workers can- 
not win the confidence and loyalty of fellow-workers, 
are in a rut, show poor judgment, have no ambition, 
cannot supervise others well, get occupational diseases 
more often, are more interested in security than job 
advancement, will not carry out plans assigned by 
supervisors, and keep younger men from getting 
ahead. 

Within the obvious limitations of the data, the re- 
plies to this questionnaire suggest that individuals 
generalize about the older worker in terms of their 
own experience and orientation. The representatives 
from universities, government, and labor, who, in 
their daily work, look for and are impressed with 
the positive rather than the negative aspects of aging, 
subscribe less to the stereotyped opinions than the 
management, social work, and medical groups, which 
tend to see the negative rather than the positive as- 
pects of aging. The labor representatives, whose 
orientation is in terms of job security an? +..b protec- 
tion, see the older worker as one in need o:1 such pro- 
tection. The social workers, who work with i: aividuals 
who have adjustment problems, see him as one who is 
insecure, rigid, deteriorated, and difficult to get along 
with. The representatives of management, who are 
concerned with production, see the older worker as 
one who has no ambition, and who presents difficulties 
in supervision. The physician, whose orientation is in 
terms of pathology, views him as an individual who 
is slow, rigid, and unproductive. 

Individuals who are experts in aspects of the aging 
process appear to have projected their specialized 
experiences into their responses to the statements in 
the questionnaire. But it is the bias of experience with 
substrata of the total aging population that gives rise 
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to various points of view, which are not incorrect for 
the substrata but lead to genuine misconceptions for 
the class as a whole. For instance, although two thirds 
of the aged are physically able to take care of them- 
selves socially and economically, and are able to funec- 
tion psychologically, physicians may popularize quite 
a different view as a consequence of their examination 
of the other third. 

The meager data from this study suggest the need 
for orienting experts about potential biases from 
their own experiences. There is need for a campaign 
to change the attitudes of the public toward the older 
worker. Such an educational campaign should stress 


the normality of the physical and psychological 
changes that come with age, and that should not be 
confused with deterioration. In view of the fact that 
the number of older workers in the labor foree, al- 
ready large, will continue to increase in the future, a 
change in attitudes toward the older worker is neces- 
sary if they are not to become a severe drain on the 
economy because of discrimination in employment. 
The experts seem to be in especial need of orientation. 


Jacos TUCKMAN 
Irvine Lorce 


Teachers College, Columbia University 


Book Reviews 


London Essays in Geography. Rodwell Jones Me- 
morial Volume. L. Dudley Stamp and S. W. Wool- 
dridge, Eds. Cambridge, Mass.: Harvard Univ. 
Press, 1951. (Published for the London School of 
Economies and Political Science.) 351 pp. $5.00. 
The 17 essays comprising this memorial volume 

were prepared by colleagues and former students of 
Professor Jones. The authors received most of their 
training and developed their specialized interests in 
the King’s College and London School of Economics 
joint School of Geography which Rodwell Jones, in 
cooperation with W. T. Gordon, of King’s College, 
was largely responsible for organizing in 1921-22. It 
was due to his patience, wisdom, and experience that 
the new venture was able to surmount the difficulties 
encountered in the first few years of operation. The 
school developed a broad coordinated approach to 
geography—economic, historical, and physical—de- 
signed to meet the specialized needs and capabilities 
of the two colleges, to build a sound academic treat- 
ment of the subject, and to put it upon a firm aca- 
demic foundation. 

The essays cover various aspects of geography. All 
are well written, in language that should present no 
difficulties to the understanding layman. Some, like 
Kenneth Hare’s “Climatic Classifications,” are tech- 
nical and functional in approach, designed for the spe- 
cialist. Others, such as Beaver’s “Development of the 
Northamptonshire Iron Industry, 1851-1930,” or Gor- 
don’s “Severn Waterway in the Eighteenth and Nine- 
teenth Centuries,” which effectively integrate physical, 
economic, and historical data, are excellent examples 
of historical geography and closely resemble the Rod- 
well Jones approach to the subject. Dudley Stamp’s 
“Applied Geography” does a superb job of demon- 
strating in a practical fashion the role of geography 
in land-use planning. One could wish that the volume 
contained more essays of this type covering economic, 
political, and social problems. In his approach Stamp 
clearly demonstrates “the application of. geographic 
principles and methods to the problems of town and 
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country, the actual methods employed by the geogra- 
pher in attacking his problem,” and the basic goals 
the study should achieve. 

Geographers the world over will find the essays 
stimulating and helpful. Their variety will satisfy 
needs of both specialists and generalists. To social 
scientists they present a clear picture of how geo- 
graphical factors can contribute to the solution or 
interpretation of many types of problems. 

As a memorial to “a loved and respected friend and 
teacher” the volume is somewhat disappointing. Too 
little emphasis is given to “the man”—the man who 
contributed so much to the development of geography 
in the University of London and, particularly, to the 
joint efforts of the London School of Economies and 
King’s College. 

Rodwell Jones was not a prolific writer, but what 
he did publish is characterized by a very high stand- 
ard of scholarship. It is unfortunate that the editors 
did not see fit to inelude a bibliography of his essays 
as well as of his books, a reprint of his stimulating 
inaugural address made in October 1925 when he suc- 
ceeded H. J. MacKinder as head of the Department 
of Geography in the London School of Economies and 
professor of geography in the University of London, 
and a portrait. These personal aspects, appropriately 
highlighted, would have sharpened the picture of the 
man from whom many students drew inspiration and 
guidance. 

Joun B. APPLETON 
Office of Intelligence Research 
Department of State 


Advanced Engineering Mathematics. C. R. Wylie, 
Jr. New York—London: McGraw-Hill, 1951. 640 pp. 
$7.50. 

The increasing extent to which modern engineering 
technology has availed itself of mathematical tools 
beyond the calculus is well illustrated by the content 
of this book. Technically, the material divides into 
two parts, although the presentation itself is con- 
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tinuous and logically integrated. The first eight chap- 
ters, making up the first part, are a course in linear 
differential equations with emphasis on time invariant 
systems and their solution by Laplace transform meth- 
ods. The second part, Chapters 9 through 14, is a 
course in complex variables, leading, on the one hand, 
to the complex integral inversion of the Laplace trans- 
form and, on the other, to engineering applications 
of conformal mapping. A chapter on Gibbs vector 
analysis, one on numerical analysis, and an appendix 
covering selected topics in algebra and calculus com- 
plete the book. 

The text is one that could be used for self-study. 
The style has classroom informality, without being 
verbose, and a running account of all manipulative 
steps in proofs and derivations is provided which is 
adequate to guide an unsophisticated reader. The text 
is illustrated by many worked examples, and the stu- 
dent is offered a wide and graded selection of prob- 
lems for solution. Few of the examples or problems 
are formal exercises. Most of them illustrate both a 
mathematical point and a potential application by 
means of a problem drawn from, or at least in the 
language of, some branch of engineering. 

The author should be commended on maintaining 
a high standard of mathematical precision, without 
sacrifice of readability or heuristic explanation. 

The book is well made, well printed, and liberally 
illustrated with excellent diagrams. 

The selection of material seems generally good. 
Omissions in a work of some 600 pages can scarcely 
be criticized. The reviewer has a serious disagreement 
with the author concerning the importance of the im- 
pedance concept, however. In particular, the author’s 
last sentence on page 95 is simply wrong. This diffi- 
culty could be resolved by a transfer of much of the 
applicational material of Chapter 4 to a point follow- 
ing Chapter 6, expanding the horizon to include 
analyses of transient behavior by calculation of im- 
pedances. 

The reviewer would like to make a general comment 
on selection. The linear mathematics of engineering is 
a forest which, in all works known to him, is com- 
pletely obscured by trees. These works, including the 
present one, are botanical catalogues; each needs at 
least one chapter on ecology. 

In fact, throughout the linear field, one is dealing 
with a relatively small number of basically geometric 
concepts. Admittedly, the emphases and the details, 
in the specific instances of ordinary differential equa- 
tions, boundary value problems, ete., are varied and 
essentially so. This, however, is no reason for con- 
cealing from the student an underlying unity which 
does exist. A good introduction to the geometry (not 
the formalism) of finite dimensional vector spaces 
could provide the language and intuition needed here, 
but to this reviewer’s knowledge no such introduction 
has yet been made accessible to engineering students. 
It is his belief that adequate coverage of these eco- 
logical, or at least morphological, topics could sim- 
plify later presentations to a point where a net sav- 
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ing in bulk might result. The reviewer would, in any 
ease, include the ecology even at the expense of 
omitting botanical items from the catalogue. 


Brockway McMILLAN 
Bell Telephone Laboratories, Inc. 
Murray Hiil, New Jersey 


The Role of Engineering in Nuclear Energy De- 
velopment. Proceedings of the Third Annual Oak 
Ridge Summer Symposium, August 27-September 
7, 1951. N. F. Lansing, compiler. Distributed by 
Office of Technical Services, Department of Com- 
merece, Washington, D. C. 509 pp. $1.40. 

The material covered in this volume will be of great 
value to administrators as well as to research men 
in engineering schools who want answers to the ques- 
tions: Just what should be the background of a 
nuclear engineer? What type of courses should be 
taken? What are the problems involved in reactor 
technology and the problems for the practicing engi- 
neer in the atomic energy program? 

The symposium is divided into four parts. In the 
first part, T. K. Glennan deals with general problems 
in engineering and the objectives of the Atomic 
Energy Commission. This is followed by C. J. Suits 
discussing some economic aspects of atomic power. 
L. R. Hafstad deseribes the atomic energy reactor 
program, and, finally, J. A. Lane considers the contri- 
bution of engineering to nuclear energy development. 
The second part covers the scientific background, 
starting with basic concepts of nuclear physics (A. H. 
Snell). A simplified approach to reactor calculations 
by A. V. Masket will certainly be valuable for the 
engineer who wants to become familiar with the prob- 
lems involved in reactor calculations. This is followed 
by standards of radiological protection and control, 
by K. Z. Morgan. This information will be of great 
interest to the practicing engineer, as well as to any- 
one organizing a nucleonies program. 

Part three covers the engineering aspects. J. A. 
Swartout discusses chemical problems in the develop- 
ment of nuclear reactors. This is followed by the 
problems of separation of stable isotopes, materials 
of reactor construction, heat transfer problems in 
nuclear reactors, instrumentation in control of reae- 
tors, nuclear radiation shielding principles, and dis- 
posal of radioactive waste material. This section 
should be of great interest to the industrial and sani- 
tary engineer. 

M. M. Mills, of North American Aviation, presents 
a discussion of hazards of low power research re- 
actors—a subject for careful consideration by all 
educational institutions and research laboratories 
building a small reactor. A survey of reactor types 
by N. F. Lansing is well illustrated with schematic 
drawings and photographs of the declassified existing 
reactors. 

The last fifty pages of the symposium are devoted 
to a panel discussion of the problems in nuclear engi- 
neering education. Experts in nuclear technology 
from Oak Ridge (A. Weinberg and F. C. Vonder 
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Lage), and university educators (Dean Boelter, Dean 
Ernst, and Clifford Beck) attempted to clarify the 
problems of engineering education for reactor tech- 
nologists or nuclear engineers. Educators as well as 
nuclear technologists seem to favor experimentation 
with various types of curricula: a special nuclear 
engineering program, a solid basic foundation in 
physies and chemistry, with appropriate courses giv- 
ing the fundamentals of nuclear physics, tracer tech- 
niques, elementary reactor theory, nuclear instru- 
mentation, and radiochemistry. And, as Weinberg 
emphasized regarding establishment of nuclear engi- 
neering courses in engineering curricula: “This can 
only be attained if each engineering school makes a 
temporary sacrifice by sending one or two faculty 
members to an atomic energy installation or industrial 
organization engaged in atomic energy development 
to get firsthand experience with the effort.” 

The engineer as well as the educator will certainly 
benefit by this summary of the engineering aspects 
of the atomic energy program. We hope new develop- 
ments, as they become declassified, will be presented 
to keep the material up to date. 

Karu LarKk-Horovirz 
Department of Physics, Purdue University 


The Planets: Their Origin and Development. Har- 
old C. Urey. New Haven, Conn.: Yale Univ. Press, 
1952. 245 pp. $5.00. 

The Silliman Lectures at Yale University have in 
the past led to the publication of two outstanding 
volumes in the field of astronomy—W. W. Campbell's 
Stellar Motions, based on a 1910 series of lectures, 
and E. P. Hubble’s Realm of the Nebulae (1935 lee- 
tures). The Urey book is a worthy addition to this 
distinguished pair. It is a volume written by a com- 
petent physical chemist, thoroughly conversant with 
the relevant areas of astronomy, geophysics, and geol- 
ogy and obviously a master in mathematical and prac- 
tical physics. It is a book that deserves to be read 
and studied by everyone who is even remotely inter- 
ested in the physics and chemistry of the moon and 
planets as they are today and as they may have been 
in the past. 

Harold Urey has written a book that cannot be 
read and digested in one or two evenings, since much 
of the material in it is of a technical nature. In the 
introductory chapter the author reviews current the- 
ories on the origin and development of our solar sys- 
tem. Here he leans primarily on Kuiper’s modification 
of von Weisziicker’s theory, according to which our 
system of planets came into existence as a result of 
the collapse of a turbulent solar nebula with a total 
mass of the order of one tenth that of our sun. 

According to Urey’s picture, our solar dust cloud 
was in the earliest stage a small, dark nebula, a 
globule, not unlike the globules one sees even now pro- 
jected in abundance against the bright background 
supplied by diffuse gaseous nebulae—surprisingly 
most frequently against certain conspicuous, extended, 
and highly ionized diffuse nebulae. The globule is 
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supposed to have collapsed gradually to become a 
proto-star, and as the sun was formed there would 
then remain behind sufficient matter for the formation 
of a cool disk of gas and dust, the solar nebula. Since 
the temperatures in the solar nebula are low at the 
start, most of it—with the exception of H, He, and 
Ne—would presumably be in a solid stage. The disk 
would rather promptly break up into large masses, 
the largest of them pretty far from the sun. 

In a way, Urey’s theory is a 1950 version of the 
planetesimal hypothesis proposed more than 50 years 
ago by Chamberlin and Moulton, also of the Univer- 
sity of Chicago. Urey sees the lunar craters as of 
meteoric origin and—in agreement with most recent 
writers on the subject, notably Baldwin—he there- 
fore rejects the voleanic theory for the origin of lunar 
craters. Accompanying the volume is an excellent 
composite map of the moon. With this map as a 
guide, the author analyzes many of the surface fea- 
tures of our moon in terms of planetesimal bombard- 
ment. Even the lava-flow features on the moon’s sur- 
face are assumed to have arisen as a consequence of 
the melting of the planetesimals themselves. 

Urey follows in detail the probable development 
of the terrestrial planets. After the formation of the 
sun, the first proto-planet stage is one of low tem- 
perature—close to freezing for the earth—with meth- 
ane gaseous and not condensed in the disk to well 
beyond the range of Pluto, and with the terrestrial 
planetesimals largely composed of silicates, water, 
and ammonia. Ne, H, and He would not be bound 
and should already have largely escaped from the 
proto-planet at this early stage. The stage that comes 
next is one in which the interior temperature of the 
proto-planet is raiséd through adiabatic compression. 
Silieates will be reduced and volatilized, and a large 
fraction of the gases will eseape from the proto- 
planet, thus increasing the proportion of iron phase 
in planets like our earth. With the departure of most 
gases from the proto-planet, the opacity should de- 
erease, and the surface temperature will then begin 
to drop again. The temperature should then remain 
at a fairly low value, and this would hardly be 
changed by further gradual accumulation of mixtures 
of iron and silicate. The final stage is now approached 
with, for our earth, 45 per cent metallic iron and 55 
per cent silicates, and with the iron gradually sinking 
to the core. 

Urey considers it most likely that the moon was 
formed from a secondary nucleus within the earth’s 
proto-planet, although he does not rule out entirely 
the possibility of wholly separate formation of earth 
and moon and subsequent capture. Under any cir- 
cumstances, it does not seem likely that the moon has 
passed through a high-temperature stage. The more 
volatile solids, which escaped from the earth’s proto- 
planet, have probably been retained by the moon. The 
moon has mostly silicates and some small admixture 
of metallic iron, and its composition still may be close 
to that of the original dust cloud. 

The virtues of Dr. Urey’s book are many. It repre- 
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sents the result of a clear and open-minded thinking 
through of a difficult problem. It is a far ery from the 
theories involving hot filaments between colliding 
stars, which held sway not very long ago, to Urey’s 
dust-cloud hypothesis! The principal value of the 
book probably lies not so much in the fact that it 
deals with an “up-to-date” theory of the origin of 
the solar system, as in the approach of a careful 
following through of the detailed physical-chemical 
processes that must have taken place as a conse- 
quence. One gets the distinct feeling that proponents 
of future theories on the origin and development of 
the solar system, who wish to be taken seriously, will 
of necessity have to examine with care the detailed 
physicochemical processes that follow from their hy- 
potheses. One only hopes that there may always be 
enough Ureys in the world with ability, vision, and 
training equal to these tasks! 

The book is well printed and is not tiring to read. 
As far as this reviewer has been able to judge, it is 
remarkably free from printing errors and errors in 
figures, although one cannot help but be amused by 
the editorial slip on page 123, where the word “re- 
tention” is in one prominent place spelled correctly, 
to be misspelled with equal prominence on the same 


age and on nine fter that! 
pag ine pages after tha Baar J. Box 
Harvard College Observatory 


Statistical Design and Analysis of Experiments for 
Development Research. Donald Statler Villars. 
Dubuque, Iowa: Brown, 1951. 455 pp. $6.50. 

The appearance of another book on statistical meth- 
ods in these days when statistics seems to be the 
vogue is noted with interest and hopefulness. This 
text is an attempt to acquaint research personnel 
(often lacking in formal statistical training) with the 
more frequently used techniques of statistical analysis. 
A wide variety of topics is included: (1) The use of 
calculating machines; (2) “Student’s” ¢ test and re- 
quired size of sample for the detection of real differ- 
ences; (3) a discussion of the binomial, Poisson, nor- 
mal, chi-square, t, F, and other theoretical distribu- 
tions of use in statistical methods; (4) analysis of 
variance and the design of efficient experiments; (5) 
the use of regression (linear and nonlinear) and an 
introduction to the principles of covariance; (6) 
quality control charts and the elements of sequential 
analysis; (7) miscellaneous topics including efficiency 
studies, components of variance, Sheppard’s correc- 
tions, and a short note on the Behrens-Fisher test. 

In the preface, the author indicates that this book 
is intended to aid the research worker in properly 
planning his experimental projects so that statistical 
methods may justifiably be used in the interpretation 
stage. A minimum of mathematics is to be used. In 
general, he does an excellent job of emphasizing the 
need for good planning. For example, on pages 84-5: 

It is desired especially to emphasize that the way the 
variability should be analyzed is entirely dependent upon 
the way the experiment was set up. There is only one cor- 
rect way to analyze a particular experiment. It is prede- 
termined the moment the runs are made. The manner of 
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replication of the different possible effects is the deter- 
mining factor. Obviously, use of an incorrect scheme of 
analysis can lead to erroneous conclusions. Incidentally, 
as has already been mentioned, if the results of the sta- 
tistical analysis seem to violate common sense, the chances 
are great that common sense is right and that an error 
has been made because of an incorrect subdivision of the 
error degrees of freedom—one did not have as much re- 
plication in the places that the incorrect method of vari- 
ance analysis implies. 

On the other hand, however, the presentation of the 
techniques, especially analysis of variance, shows a 
certain lack of sophistication, with the result that in- 
correct test procedures are sometimes suggested or 
may be inferred. For example, the second paragraph 
on page 7 and the second paragraph on page 75 lead 
one to believe that an interaction mean square is the 
correct “error” against which main effects should be 
tested. Such is seldom the case! This matter is better 
explained later in the text, but it is feared that the 
damage has already been done. Then, too, at the top 
of page 69, the impression is given that, if F is sig- 
nificant (in an analysis of variance), one has the 
right to make ¢ tests for comparing all possible pairs 
of treatment means. This is generally considered to 
be poor procedure. 

It is unfortunate that Villars has not seen fit to 
adhere closely to the accepted terminology of statis- 
tics, poor though it may be in some instances. The 
addition of new terms, when no need appears to exist, 
only adds to the large list of terms and symbols that 
already awaits the statistical novice. His introduction 
of “replication degeneracy” seems a misguided effort, 
indeed. Also, the classification of designs given in 
Chapter 7 is peculiar. The setting up of two classifica- 
tions—simple (“between and within”) and factorial— 
is misleading, since factorials are not designs as the 
statistician interprets the word. What the author is 
attempting to do is to classify treatments according 
to their composition, simple or factorial; and designs 
as completely randomized (“between and within”), 
randomized complete block, Latin square, and so on. 
He adds further to the confusion by referring to a 
“between and within” design as a “uniform medium” 
design—another new term to be learned. Other items 
such as these could be mentioned if time and space 
permitted. 

The reviewer is flattered to be included (a pre- 
sumption on his part) in the “. . . small nucleus of 
agricultural statisticians in Iowa .. .” (p. vi) who 
have paid some attention in the past to small sample 
(exact) statistics. However, he feels that the impli- 
cation that all other statisticians in America have only 
recently deviated from consideration of purely large 
sample (asymptotic or approximate) statistics and 
awakened to exact statistics is unjustified. It is real- 
ized, of course, that much depends on the interpre- 
tation given to the word “recently.” In view of this 
wide latitude of meaning, let us be charitable and 
assume that people outside Iowa have heard of, and 
believe in, small sample statistics. 

BERNARD OSTLE 
Department of Statistics, Iowa State College 
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IN A QUANDARY ? 


Picking the right text for your fall classes is no easy 
matter! For those of you who are still in the process 
of selection and decision, may we recommend: 


the new third edition of - - - 
INTRODUCTION TO GEOLOGY 
By E. B. Branson and W. A. Tarr. Revised by Cart C. Branson, University of Oklahoma, 
and W. D. Ketter, University of Missouri. 492 pages, $5.50 Published in April 
A revision and modernization of this well-known text, dealing with both physical and historical geol- 
ogy. The authors have attempted to eliminate all unnecessary technical terms and to discuss geologic 
processes and history in clear, understandable language. Revisions bring technical and statistical 
material up-to-date, and incorporate suggestions of teachers. 


a very popular text in 
GENERAL ZOOLOGY 


By Tracy I. Storer, University of California at Davis. McGraw-Hill Publications in the 
Zoological Sciences. Second Edition. 791 pages, $6.50 
Due to its arrangement of subject matter, this text is highly adaptable to the needs of instructors 
whose courses differ variously in plan and content. It will serve either as a one- or two-semester 
course with emphasis on “principles” or a “systematic” presentation. Part I covers general animal 
biology; Part II is a systematic account of groups in the animal kingdom from protozoans to man. 


a well balanced treatment of - - - 
BOTANY. A Textbook for Colleges 


By J. Ben Hitt, The Pennsylvania State College; L. O. Overnoxts; and H. W. Popp, The 
Pennsylvania State College. McGraw-Hill Publications in the Botanical Sciences. Second 
Edition. 710 pages, $6.00 


Teachers have always liked this successful text because it gives clear, complete explanations without 
oversimplification. Thus it avoids a frequent tendency toward so simplifying the treatment of dif- 
ferent subjects as to impair the effectiveness of the presentation. Another popular feature is the 
sequence of topics, considered by the authors to be the most suitable for classes beginning in the fall. 


a recently published text, soon to become aleader - - - 
PSYCHOLOGY 


By Ross Sracner, University of Illinois; and THEeopore Karwoskt, Dartmouth College. 582 
pages, $5.00 
Psychology, an outstanding new text for first-year college students, covers the facts of psychology in 
its important areas (motivation, sensing, perceiving, learning, thinking, intelligence and personality) 
and presents these facts in such a way that the student can readily grasp both their inter-relation- 
ships and significance within the total scope of the book itself. 


If you feel that one or more of these texts fill your fall requirements, 
send for your copy on approval. 


McGRAW-HILL BOOK COMPANY, Inc. 
330 West 42nd Street New York 36, N. Y. 
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eum 9 CHATHAM ROAD, SUMMIT, N. 


Catalog. describes 
the Latest Edition of A 


THE CARVER LABORATORY: : 


© Send for your copy of this new handy-size 
manual containing up-to-date information on 
the Carver Laboratory Press and its many uses. 


FRED S. CARVER INC. 
HYDRAULIC EQUIPMENT 


Reilly Lectures in Chemistry 


THE PATH OF CARBON IN PHROTOSENSRESEE, 
by Melvin Calvin. $1.00. Vol. 2, pp. 54 

CHEMICAL THERMODYNAMICS; FRACTIONAT- 
ING PROCESSES; HYDROCARBONS FROM 
PETROLEUM, by Frederick D. Rossini. $1.00. Vol. 
3, pp. 164. ‘ 

THE PROBLEM OF SELF-STERILITY AND 
PHYSICAL PROPERTIES AND CHEMICAL RB- 
ACTIONS OF ZWITTERIONS, by Richard Kuhn. 
$1.00. Vol. 4, pp. 30. 

INTERNAL ROTATION (WITH REFERENCE TO 
THE STRUCTURE OF HIGH POLYMERS, ES- 
PECIALLY OF PROTEINS). by San-Ichiro Mizu- 
shima, University of Tokyo. Vol. 5 (in press). 

SOME ASPECTS OF STEROID STEREOCHEMIS- 
TRY, by Charles W. Shoppee, University College, 
Swansea, Wales. Vol. 6 (in press). 

CATALYSIS AND THE CHEMICAL BOND, by D. 
D. Eley, Bristol University, England. Vol. (in 
press). 

ACETYLENE CHEMISTRY, by E. R. H. Jones, Uni- 
Manchester, Manchester, England. Vol. 8 

n press 


Nieuwland Lectures in Chemistry 


INDUSTRIAL RESEARCH, by William 8. Calcott. 
50¢. Vol. 1, pp. 40. 

THE TRANSURANIUM ELEMENTS AND 
by Glenn T. Seaborg. $1.00. Vol. 

COENZYMES AND PUL by 
Alexander R. Todd. $1.00. Vol. 3, pp. 

SOME ASPECTS OF by Eric K. 
Rideal. $1.00. Vol. 4, pp. 


All the monographs ened are paper-bound. 


University of Notre Dame Press 
.Notre Dame, Indiana 
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Meetings & Conferences 


June 23-25. Forest Products Research Society (Annual). 
Milwaukee. 

June 23-25. Symposium on Military Medicine. Murphy 
Army Hospital, Waltham, Mass. 

June 23-26. American Veterinary Medical Association. 
Atlantic City. 

June 23-27. American Institute of Electrical Engineers 
(Summer). Nicollet Hotel, Minneapolis. 

June 23-27. American Society for Engineering Educa- 
tion. Dartmouth College, Hanover, N. H. 

June 23-27. American Society for Testing Materials 
(Annual). Hotels Statler and New Yorker, New York. 

June 23-27. Institute for Annual Review of United 
Nations Affairs. United Nations, New York. 

June 24-26. Heat Transfer and Fluid Mechanics Insti- 
tute. University of California, Los Angeles. 

June 24-27. American Home Economies Association. Con- 
vention Hall, Atlantic City. 

June 24-27. Medical Library Association (Annual). Lake 
Placid Club, Essex Co., New York. 

June 24-28. Conference on Industrial Physics. Royal 
Technical College, Glasgow. 

June 24-29, American Dairy Science Association. Davis, 
Calif. 
June 25-2 

London. 

June 25-28. American Astronomical Society. Victoria, 
B. C. 

June 26-27. Applied Mechanies Conference. University of 
California, Los Angeles. 

June 26-27. Southern Association of Science and In- 
dustry, Inc. (Annual). Robert E, Lee Hotel, Winston- 
Salem, N. C. 

June 26-28. Institute on Atomic Energy—lIndustrial and 
Legal Problems. University of Michigan Law School, 
Ann Arbor. 

June 26-28. National Science Teachers Association. Uni- 
versity of Michigan, Ann Arbor. 

June 26-29. Society for the Study of Development and 
Growth, Symposium on Growth Processes. Williams 
College, Williamstown, Mass. 

June 29-July 2. American Medical Technologists. Hotel 
Syracuse, Syracuse, N. Y. 

June 29-July 5. American Library Association (Annual). 
Waldorf-Astoria Hotel, New York. 

June 30-July 3. American Physical Society (Summer). 
Denver. 

July 1-3. American Meteorological Society (National). 
Buffalo, N. Y. 

July 7-11. International Congress of Dietetics. Royal 
Tropical Institute, Amsterdam. 

July 7-11. International Congress of Physiology and 
Pathology of Animal Reproduction. Copenhagen. 

July 7-11. Society of the Chemical Industry (Annual). 
Aberdeen, Scotland. 

July 7-12. Congress of the International Diabetes Federa- 
tion. Leyden. 

July 7-12. International Conference on Safety in Mines 
Research. Buxton, Derbyshire, Eng. 

July 8-11. British Congress of Obstetrics and Gynae- 
cology. Leeds, Yorkshire. 

July 8-13. Commonwealth and Empire Health and Tuber- 
culosis Conference. Central Hall, London. 

July 9-11. American Farm Research Association (An- 
nual), University of Illinois, Urbana. 


7. British Society for the Study of Fertility. 


Science, Vol. 115 


— 
| 
a3 ss : 
THE CARY lopment 
| 
| 
| 
| 
| 
| 
| 
| | 
| 
| 
= d 


“an EXPLORER- 
SCIENTIST’S 
PILGRIMAGE" 


Excellent reading of a most active 
career, full of interesting events 
and intimate glimpses of many 
famous personalities, which will 
be enjoyed by the layman as well 
as the scientist. 


the autobiography 


of William Herbert Hobbs: World 
authority on glaciers, earthquakes, 
and volcanos. Author of fifteen 
books and hundreds of scientific 
articles. One of about fifty Ameri- 
cans who have been in Who’s 
Who in America since 1898, date 
of the first issue. 


WILLIAM 
HERBERT 


HOBBS 


J. W. EDWARDS 


PUBLISHER, INC. 
Ann Arbor, Michigan 


$3.75 


Cloth Bound with Dust Jacket 


AMINO ACIDS 


acetyl DL-tryptophane 
DL-alpha alanine 
beta alanine 
L-alanine 
DL alanyl-glycine 
DL-alpha-amino-n-butyric acid 
L-arginine Hydrochloride 
D-asparagine monohydrate 
DL-asparagine 
L-asparagine 
D-aspartic acid 
DL-aspartic acid 
L-aspartic acid 
betaine Hydrochloride 
L-canavananine flavianate 99% pure 
L-carnosine 
DL-citrulline 
creatin (anhydrous) 
creatinine 
DL-cystathionine 
L-cysteine Hydrochloride 
L-cysteine (free base) C.P. 


L-cystine 
3,5-diiodotyrosine 
L-Dopa 
DL-Dopa 
djenkolic acid 
DL-ethionine 
L-glutamic acid 
glutamine 
glycine (aminoacetic acid) 
glycine ethyl ester Hydrochloride 
glycylglycine 
glycyl-glycyl-glycine 
glycyl-DL-leucine 
glycyl-L-tryptophane 
glycyl-L-tyrosine 
D-histidine Hydrochloride 
DL-histidine Hydrochloride 
L-histidine Hydrochloride 
L-histidine (free base) 
DL-homocysteine (free base) 
DL-homocystine 
DL-homoserine 


See Science June 27 issue 
for additional listings 


A READY REFERENCE 
That will Save Time for You 


PRODUCTS 

Use this catalog as a “one stop” source atstancn 

of Amino Acids, Vitamins, Carbohydrates, 

Adenylates, Nucleates, Purines, Pyrimi- 

dines, Tetrazolium Salts, Enzymes, Micro- 

biological and Bacteriological Media, ware roa: 

Complete Animal Test Diets and youp copy 
Ingredients for investigational use. TODAY 


June 20, 1952 


GENERAL BIOCHEMICALS, INC. 
60 LABORATORY PARK * CHAGRIN FALLS, OHIO 
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YOUR ad here reaches over 32,000 foremost scientists 
in the leading educational institutions, industrial 
laboratories, and research foundations in the U. S. 
and 76 foreign countries—at a very low cost 
CLASSIFIED: 15¢ per word, minimum charge $3.00. Use of 
Box Number counts as 10 additional words. 
DISPLAY: $17.50 per inch, no charge for Box Number. 
Correct payment to SCIENCE must accompany all ads. 
Insertion usually made 2 or 3 weeks after receipt of ad. 


SCIENCE @ 1515 Mass. Ave., N.W., Wash. 5, D. C. 


POSITIONS WANTED | ll 


Bacteriologist: Ph.D., 
tion. Available August. 


age 31, experienced. Desires — posi- 
ox 217, SCIENCE. , 6/20. 


Marine Biologist, Ph.D. One year postdoctoral research experience. 
Training includes teaching, field studies, 
esires academic or research position. Box 231, SCIENCE x 


Microbiologist: Ph.D., bacterial physiology and biochemistry, also 
proficient in medical "bacteriology, interested in fundamental re- 
search. Academic position preferred. Box 236, SCIENCE x 


|| POSITIONS OPEN | 


Positions Open: 
(a) Biochemist; Preferably Ph.D., trained in physiology, pharma- 
cology or another basic medical science; strong background organic 
chemistry desirable; direct research group involving development 
new therapeutic agents; Midwest. (b) Medical Bacteriologist; 
Ph.D., to direct new laboratory, tuberculosis research; East. 
(c) Physiologist to serve in advisory capacity to director of research 
and laboratory group; will be assisted by staff trained in scientific 
and medical literature. (d) Professor and Head, department of 
Physiology and Pharmacology; university medical school; $8500- 
$10,000. (e) Bacteriologist or Immunologist, qualified supervise 
production of blood typing sera; biological manufacturing com- 
pany; key position; university city, Midwest; $10,000 up. (f) 
harmacologist; Ph.D. or M.D. with minimum five years’ ex- 
perience in pharmacological research; duties: directing and co- 
ordinating program in pharmacological research; teaching oppor- 
tunity; East. S6-3 Science Division, Medical Bureau (Burneice 
Larson) Palmolive Building, Chicago. x 


The MARKET PLACE- 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


Physicist, specializing radiation protection. Experience includes 

radiation problems associated with radioisotopes, x-ray machines, 
nuclear accelerators in large research laboratory. Capable of 

planning, arate executing your radiation protection needs, 
ox 228, SCIENCE. 


Plant Physiologist, 


3 years post-doctoral university teaching and 
research. 


Publications. Box 227, SCLENCE 


Position Wanted: 

Biochemist; Ph.D., seeks clinical research or professional rela- 
tions position with ethical company; twelve years association, well- 
known company; for further information please write Science 
Division, Medical Bureau, (Burneice Larson, Director), Palm- 
olive Building, Chicago, Illinois. x 


Science Illustrator, museum experience on deicennsiiens, orthoptera, 
a Half tone, stipple, line. References. Box a5 


Virologist. M.S. Bacteriology. Three years experience neurotropic, 
respiratory viruses ; chemical screening. One year seagting. Desires 
industrial or academic research. Box 226, SCIENCE x 


as ys 20¢ per word, minimum charge $5.00. Use of 
Number counts as 10 additional words. Correct 
~ A, to SCIENCE must accompany ad. 
DISPLAY: Rates listed below—no char A. Box Number. 
Monthly invoices will be sent on a c eee basis 
—providing satisfactory credit is establis 
Single insertion 


7 times in 1 year 16.00 per 

13 times in 1 year 14.00 per inch 
26 times in 1 year 12.50 

52 times in 1 year 11.00 per inch 


For PROOFS on dis; 


4 
weeks before d 


must reach 
oF of every week 


WANTED TO PURCHASE .. . 
periopicats | 
WALTER J. JOHNSON @ 125 East 23rd St., New York 10. N. Y. 


Sets and runs, forei 
and domestic. Entire 


Zoologist, Ph.D., 32, training and interest largely in parasitology, 
desires new academic or research association after June in Para- 
sitology or invertebrate zoology, animal physiology or aquatic 
biology. Box 230, SCIENCE. x 


POSITIONS OPEN 


| 


Biologist to assist in drug research; permanent position with small 
organization in N. Y.; opportunity to learn new techniques in 
experimental pharmacology. Box 229, SCIENCE. 6/27 


Chemist: For research position. Recent M.S. in organic chemistry 
or equivalent training in gutnsic organic work. Location— 
Chicago area. Box 232, SCIEN 


THE HEBREW INSTITUTE OF TECHNOLOGY, 
HAIFA, ISRAEL, PROPOSES TO APPOINT 1 PROFES- 
SOR OF EXPERIMENTAL PHYSICS; 2 SENIOR LEC- 
TURERS IN PHYSICS; 3 SENIOR LECTURERS IN 
MECHANICS. 


APPLICANTS SHOULD HAVE _ FIRST-RATE _PRO- 
FESSIONAL AND ACADEMIC QUALIFICATIONS, BE 
WILLING TO INTEGRATE THEMSELVES INTO ‘THE 
LIFE OF THE COUNTRY AND, IN DUE COURSE, TO 

TEACH IN HEBREW. 


APPLICATIONS WITH FULL DETAILS SHOULD BE 
SENT, FOR TRANSMISSION TO HAIFA, TO: 


THE AMERICAN TECHNION SOCIETY 
80 FIFTH AVENUE 
NEW YORK 11, NEW YORK 
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SCIENTIFIC BOOKS and PERIODICALS WANTED 
Complete libraries—Sets and come titles 
Also, please send us your want list 
STECHERT- HAFNER, INC. 
31 East 10th St., New York 


Your sets and files of scientific ae 


are needed by our library and institutional customers. Please send 
us lists and description of periodical files you are vie to we 
at high market prices. Write Dept. A3S NER. I 


Bost ton 19, Massachusetts 
PROFESSIONAL SERVICES | | 


RELIABLE and 
PERSONAL SERVICE 


to Colleges and Universities of the Nation 
continued 


A NATIONAL SERVICE 


ALBERT 
TEACHERS 
AGENCY and thelr Personnel. Originated and 


and COLLEGE 
BUREAU 


by three generations of the Albert family. 
Member N.A.T.A. 
25 E. Jackson Bivd. Chicago 4, Illinois 


FOOD RESEARCH 


LABORATORIES, INC. — 


@ CONSULTATION 


y 
Biologicol, Nutritional, Toxicological Studies 
for the Food, Drug and Allied Industries 


48-14 33rd Street, Long Island City 1, N.Y. 


——e ANALYSES 


Science, Vol. 115 


< 


2 PERSONNEL PLACEMENT | 
é 
| 
| 
VA 
| | | 
= = 
| 
- 
| 
Founded 1922 
Ph.D. 
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BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


MARKET PLACE 


| 


Wi 


|| PROFESSIONAL SERVICES | | 


LABORATORY SERVICES 


in Biochemistry, Chemistry, Bacteriology 
and Insecticide Testing 
Screening of compounds for insecticidal, 
fungicidal and bactericidal properties 
Biological evaluation and chemical 
determination of insecticides 
__ Peet Grady and C.S.M.A. aerosol tests 
Warfarin assays 
Write for price schedule 


Lg WISCONSIN ALUMNI RESEARCH FOUNDATION 


P. O. BOX 2059 ° MADISON 1, WISCONSIN 


LOOKING FOR A PUBLISHER? 


Write for Free Booklet SC telling how we can publish 
your book. All subjects considered. New authors welcome. 


VANTAGE PRESS, Inc. @ 230 W. 41 St., New York 36. 
In Calif.: 6356 Hollywood Bivd., Hollywood 28 


SUPPLIES AND EQUIPMENT |i 


Conchasivs Results Use 
GUINEA PIG COMPLEMENT 


CARWORTH FARMS, INC. 


SUPPLIES AND EQUIPMENT 


ULTRAFAST COUNTING 
WITH 


NEW 10 oz. electronic totalizers—Count 
pulsations to 100 K.C./sec., totalize to as- 
tronomic i 


STHAL INSTRUMENT CO. 


DL-GLYCERALDEHYDE 


292 Main St. 
CONCORD LABORATORIES e Cambridge 42, Mass. 


Al AMINO ACD 


Rare Sugars, Biochemical Products, Reagents, New 
Pharmaceuticals in stock. Write or phone PLaza 


7-8171 for complete price list. 
NEW! 


17 West 60th Street, 


BIOS LABORATORIES, INC. West Soth Stress, 


ALLEN | REFERENCE 


NEW CITY, N. Y. 
@ RARE 
@ COMMON 


STAINS 


STARKMAN Biological Laboratory “ach ‘Boor Canad 


Wanted to Purchase: were” ournal, Vols. 16 and 18—whole 

volumes. Vol. 19, pts. 1 to 5. 31, pts. 1, 4 and 9. Vol. 32, 

we, 1 to 7. Vol. 33, pts. 1 to 7. Tournnt of Biological Cheer? 
Jol. 45, pt. 1, Vol. 117, pts. a 2. Vol. 118, pts. 1 and 2. 

119, pts. 1 and 2. Vol. i20, pts. 1, 2 ond 3. Vol. 122, pts. 1 “and >. 

Vol. 123, pts. 1 and 2. Vol. 136 2. Apply quoting price to 

C.S.L.R. fom 314 Albert Street, Melb., Victoria, 


“Your animal is half the experiment” 


SWISS ALBINO MICE— 
ALBINO -W RATS 


albino farms . °._0. BOX 331 
Dept. A RED BANK, N. J. 


Cc. P. AMINO ACIDS 
and Peptides 


lor immediate delivery 
H. M, CHEMICAL CO., LTD. 


1651 - 18th St. Santa Monica, Calif. 
© HYPOPHYSECTOMIZED RATS 


— ~ to all points via Air Express 
‘or further information write 


HORMONE ASSAY LABORATORIES, Ine. @ $08 E. 58th St. 


For Microscopical art 
in Mineralogy and Petrology 
Write for Leaflet RA-S 


R. P, CARGILLE, 117 Liberty St., N. Y. 6, N. Y. 


SAF-T-GRIP 


BEADED EDGE 


MICROSCOPE SLIDES 


NON-CORROSIVE NON-FOGGING 
@ Smooth, diamond- beaded —won't slip or 
slide from hand—eliminates cuts from edges. 


@ Made from water-clear glass—entirely free from flaws— 
guaranteed non-corrosive. 

@ Available in two types—plain or with frosted end. 

@ Economical—Saf-T-Grip slides cost even less than ordinary 
sharp-edged slides. 


ial Blood Smear Slide 
FREE. 


in every box 
Write ea prices, further information and samples. 


PROPPER MANUFACTURING CO., INC. 
10-34 44th Drive, Long Island City 1, New York 


June 20, 1952 
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Include all of the common indicators used in analytical 
and biological work, the hydrogen-ion indicators recom- 
mended by Sorensen and Clark & Lubs, and in addition 
many rare indicators suitable for special work. These 
indicators are available in both the dry form and in solu- 
tion, ready to use. 


C & B Products are distributed by Laboratory and 
Physician Supply Houses Throughout the World 


Write for catalog. The COLEMAN & BELL Co., Inc., 
Manufacturing Chemists, Norwood, O., U.S.A, 
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EUROPEAN 
BOOK REPRINTS 


AT REASONABLE 
LITHOPRINT PRICES 


Over 140 foreign periodicals . . . over 700 for- 
eign book reprints . . . ready for delivery at 
prices even lower than the original through the 
Edwards Brothers LITHOPRINT process of Book 
REPRINT. 


Here’s your opportunity to have access to the 
great discoveries and advances of the War Years 
in Europe. 


One book may be priceless to you! 


SEND FREE CATALOGUES AT ONCE TO 


CITY. STATE. 


J. W. EDWARDS 


ANN ARBOR, MICHIGAN 


PHOTOVOLT 


Line-Operated Electronic 
MULTIPLIER-PHOTOMETER 
Mod. 520-M 


For the exact measurement 
of extremely low light values 
down to 1/10,000 microlumen. 


Write for Bulletin #360 to 


PHOTOVOLT CORP. 
95 Madison Ave. New York 16, N. Y. 


NOW AVAILABLE 


“THE STORY OF THE 
ADAPTATION SYNDROME” 


By HANS SELYE 
M.D., Ph.D., D.Sc., F.R.S.C. 


The intimate thoughts of a well-known scientist 
condensed in a different kind of book! 


Based on seven informal lectures, it traces the 
development of STRESS from an accidental dis- 
covery to a clearly defined concept. 


Written in simple, conversational style, it should 
prove enjoyable reading for physicians, research- 
ers, medical students and biologists in general. 


225 pages, illustrated 
Price $4.50—postage .15¢ 


ACTA INC. 
5465 Decarie Boulevard 
Montreal, Canada 


Science, Vol. 115 
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Large Capacity Centrifuges 


Designed for large capacity centrifuging in 
the Chemical, Biological and Pharmaceu- 
tical industries, or wherever a batch type 
Centrifuge is required to handle large 
voluines of material in bottles or sealed 
containers. Several Models are available 
according to capacity requirements. 


Model 13L - Spins 10 one liter bottles at 2300 
r.p.m. (2280xg.) — or 10 1.3 liter spun alumi- 
num containers at the same speed. A water- 
cooled enclosing guard and windshielded head 
minimize heating of contents during centri- 
fuging. 


MODEL FS 


Model FS - Spins 4 one liter bottles or six half- 
liter bottles at 2500 r.p.m. (2000xg.). Adapters 
are available for smaller tubes and bottles. 
Perforated basket style heads are also available 
14” in diameter x 614%” deep in manganese 
bronze and stainless steel, speed 2500 r.p.m. 
(1250xg.). This Centrifuge can be furnished 
with explosion-proof motor and mechanical 
speed controller for hazardous locations. 


Model SR-3 - Identical in speed and capacity 
to Model FS listed above, but refrigerated, so 
that controlled temperatures to 0° C or lower 
may be maintained within the Centrifuge guard 
during the centrifuging process. 


Note: A smaller capacity, higher speed Refrig- 
eraled Centrifuge, Model PR-1, is also available. 


Prompt delivery on all Models. Write today 
for descriptive Bulletins 13L, FS and RC, 
containing complete details and current prices. 


Makers of Fine Centrifuges for Fifty Years 
INTERNATIONAL EQUIPMENT COMPANY 


1284 SOLDIERS FIELD ROAD, BOSTON 35, MASS. 
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‘8 for Microscopy or Photomicrography 


Worn this ideal permanent set-up you're instantly ready 
for any visual or photomicrographic work. Just clamp micro- 
scope and illuminator to the AO Photomicrographic Camera 
base. A Special light-tight adapter and camera arm with fine 
adjustment positioning stop enable you to swing the camera 
away from the microscope and back without further adjust- 
ment. A binocular body can be used for extended observations 
and easily replaced by a monocular body when you take photo- 
micrographs. The telescopic focusing eyepiece permits view- 
ing moving specimens up to the instant the shutter is released. 
At a moment’s notice you can switch from the camera back 
for 35mm black and white or color shots to the 4” x 5” unit 
for sharp photomicrographs suitable for technical journal re- 
production. See your AO distributor or write Dept. F3. 


with an \0 


PHOTOMICROGRAPHIC 


CAMERA 


* 360° REVOLVING BODY— 
No revolving stage needed, 

x TAKES A 35MM FILM, 

4” x 5” PLATES, CUT FILM, 
OR FILM PACK. 

* RUBBER VIBRATION 
ABSORBERS. 

* GROUND GLASS WITH 
TRANSPARENT STRIPS— 
For critical focusing by magnifier. 

* COMPENSATING LENS IN 
35MM CAMERA—Matches 
field to 4” x 5” camera. 

x MICROSCOPE AND 
ILLUMINATOR—May be 
clamped in any of 3 positions, 


American @ Optical 


OMPANY 


INSTQIIMENT DIVISION BUFFALO 15, NEW YORK 
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